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Executive Summary

The remedies selected for the Waste Management Holland Lagoons (WMHL) site
located in Ottawa County, Michigan included the following: source removal of wastes
and contaminated soils from the six designated areas of the site; groundwater
monitoring and treatment of the off-site groundwater plume by a treatment system
installed west of the site as part of the remedy for the upgradient and adjacent
Southwest Ottawa County Landfill (SWOCLF) Superfund site; and the development and
implementation of a Restrictive Covenant as an institutional control for groundwater.

The trigger for this Five-Year Review was the signing of the Preliminary Closeout
Report which was signed on September 26, 2001.

The assessment of this Five-Year Review determined that a direct soil contact threat no
longer exists at the WMHL site, based on current information, and due to the removal
actions conducted in the six identified source areas on the site. An additional source
area may exist beneath the former office building and this potential source area may
need to be evaluated and addressed as appropriate. A chain link fence encompasses
the entire site and is monitored to provide for site security and protection for the on-site
monitoring wells.

General degradation of the groundwater in the area has occurred from the upgradient
SWOCL, as well as from past dewatering and dumping activities at the WMHL site.
Waste Management, Inc. (WMI), the owner of the site since 1978, undertook soil
excavation of the six identified source areas from 1994 through 2001. Post excavation
soil samples from the source areas confirmed that soil contamination was removed
above background screening values and Direct Contact Criteria of Part 201,
Environmental Remediation, of the Natural Resources and Environmental Protection
Act, 1994 PA 451, as amended (Part 201) for constituents analyzed. A groundwater
treatment system installed by Ottawa County to capture and treat the groundwater
contamination is located downgradient of both sites. Groundwater downgradient of the
treatment system continues to contain contaminants that exceed Part 201 Drinking
Water Criteria.

WMI has not provided groundwater monitoring data to determine that the WMHL site no
longer contributes to existing groundwater contamination; however, a Remedial Action
Plan (RAP), required under Part 201 has been recently submitted to the Michigan
Department of Environmental Quality (MDEQ) Remediation and Redevelopment
Division and is currently under technical review. Any subsequent deficiencies in the
RAP must be addressed by WMI to meet the requirements of Part 201 for an MDEQ
approved RAP. Further, any existing or proposed Institutional Controls (1C) included in
the RAP must be evaluated to ensure that all areas that do not allow for unlimited
use/unrestricted exposure have effective ICs.

The remedy is protective in the short-term. There is no evidence of exposure to site-
related contaminants. Furthermore, interim ICs which serve to notify the public of the
areas which do not allow for unlimited use and unrestricted exposure exist until the final
RAP is complete. Long-term protectiveness is dependent upon effective ICs, or

Waste Management Holland Lagoons
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additional remedial actions, if they are required by the final RAP.
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Five-Year Review Summary Form

SITE IDENTIFICATION
Site name (from WasteLAN): Waste Management Holland Lagoons

EPA ID (from WasteLAN): MID:060179587

Region: 5 State: Ml City/County: Park Township, Ottawa County

SITE STATUS
NPL status: Final

Remediation status (choose all that apply): Complete

Multiple OUs?* YES Construction completion date: 9/26/2001

Has site been put into reuse? NO

REVIEW STATUS
Lead agency: State - Michigan Department of Environmental Quality

Author name: Cindy Fairbanks

Author title: Environmental Quality Analyst 12 Author affiliation: Michigan Department of
Environmental Quality

Review period:" 3/20/2006 to 9/30/2006

Date(s) of site inspection: 6/20/2006

Type of review:
fl Post-SARA a Pre-SARA
aNon-NPL Remedial Action Site
n Regional Discretion

Review number: 1 (First)
Triggering action: Construction Completion
n Actual RA Onsite Construction at OU #
n Actual RA Start at OU#
n Construction Completion
n Previous Five-Year Review Report
n Other (specify)

Triggering action date (from WasteLAN): 9/26/2001

Due date (five years after triggering action date): 9/26/2006

n NPL-Removal only
nNPL State/Tribe-lead

: ["OU" refers to operable unit.]
* [Review period should correspond to the actual start and end dates of the Five-Year Review in WasteLAN.]
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Five-Year Review Summary Form (cont.)

Issues:

The following issues exist at the Waste Management Holland Lagoons (WMHL) site:

Non compliance with the Administrative Order of Consent (AOC) requiring the
completion of a Part 201 approved Remedial Action Plan (RAP). Incomplete Michigan
Department of Environmental Quality (MDEQ) approved RAP which meets all the requirements
of Part 201, Environmental Remediation, of the Natural Resources and Environmental
Protection Act, 1994 PA 451, as amended (Part 201).

Waste Management, Inc. (WMI) must provide information to prove the six on-site source
areas, due to the completion of past remediation activities, are no longer contributing
contaminants to the groundwater plume migrating under the site and that all of the contaminants
found in the groundwater plume originate from the adjacent and upgradient Southwest Ottawa
County Landfill (SWOCLF) National Priorities List (NPL) site.

Assure effective interim ICs are in place pending the final RAP.

For the remedy to be protective in the long-term, effective Institutional Controls (ICs)
may be implemented and maintained as part of the final RAP.

A contamination source area may exist beneath the former office building.

Recommendations and Follow-up Actions:

The following recommendations and follow-up actions should be implemented:

WMI is required to submit to the MDEQ a RAP to meet the requirements of Part 201 and
the AOC.

WMI is required to submit to the MDEQ a RAP which provides groundwater information
to prove the six on-site source areas are no longer contributing contamination into the
groundwater and that all the contamination detected in the groundwater plume is migrating from
the adjacent and upgradient SWOCLF NPL site.

To assure effective interim ICs are in place, USEPA will review the 1C Study completed
by WMI and USEPA will create 1C maps.

If required by the RAP, development of any ICs and an 1C plan.

Evaluate soils under the former office building and other areas as may be required under
the RAP.

Waste Management Holland Lagoons
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Five-Year Review Summary Form (cont.)

Protectiveness Statement(s):

The remedy is protective in the short-term. There is no evidence of exposure to site-
related contaminants. Furthermore, interim ICs which serve to notify the public of the
areas which do not allow for unlimited use and unrestricted exposure exist until the final
RAP is complete. Long-term protectiveness is dependent upon effective ICs, or
additional remedial actions, if they are required by the final RAP.

Other Comments:

None

Waste Management Holland Lagoons
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Five-Year Review Report

I. Introduction

The MDEQ has conducted a Five-Year Review of the remedial actions implemented at the
WMHL site located in Ottawa County, Michigan. The review was conducted from March 2006
through September 2006. This report documents the results of the Five-Year Review. The
purpose of the Five-Year Review is to determine whether the remedy at the site is protective of
human health and the environment. The methods, findings, and conclusions of the review are
documented in the Five-Year Review Report. In addition, the Five-Year Review Report
identifies issues found during the review, if any, and makes recommendations to address them.

This review is required by statute. The United States Environmental Protection Agency
(USEPA) and the MDEQ perform reviews of remedies selected that result in hazardous
substances, pollutants, or contaminants remaining at the site above levels that allow for
unlimited use and unrestricted purposes.

The Agency is preparing this Five-Year Review pursuant to the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) §121 and the National Contingency Plan
(NCP). CERCLA §121 states:

If the President selects a remedial action that results in any hazardous
substances, pollutants, or contaminants remaining at the site, the President
shall review such remedial action no less often than each five years after the
initiation of such remedial action to assure that human health and the
environment are being protected by the remedial action being implemented. In
addition, if upon such review it is the judgment of the President that action is
appropriate at such site in accordance with Section [104] or [106], the President
shall take or require such action. The President shall report to the Congress a
list of facilities for which such review is required, the results of all such reviews,
and any actions taken as a result of such reviews.

The Agency interpreted this requirement further in the NCP; Title 40 of the Code of Federal
Regulations §300.430(f)(4)(ii) states:

If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead Agency shall review such action no less often than every
five years after the initiation of the selected remedial action.

In addition, if the selected remedy does not allow for Unlimited Use and Unrestricted Exposure
(UU/UE) (due to residual contamination that is present above Part 201 unrestricted residential
criteria), then ICs are necessary to ensure the protectiveness of the remedy and Five-Year
Reviews are required as a mechanism for evaluating the protectiveness of the remedy.

This is the first Five-Year Review for the WMHL site. The triggering action for this review is the
date of the Preliminary Closeout Report (PCOR) as shown in USEPA's WasteLAN database
dated September 26, 2001.

Waste Management Holland Lagoons
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II. Site Chronology

Table 1: Chronology of Site Events

Event

Operation of site by Jacobusse Refuse Service
Company

Landfill operation at the site operated by Jacobusse
Refuse Service Company

Burial of 43 55-gallon drums of chloral hydrate on site

Jacobusse Refuse Service began hauling waste to the
adjacent SWOCLF

Truck Maintenance Facility operated on WMHL site

Triggering Mechanism: Initial discovery of
trichloroethylene (TCE) contamination detected in the
Thomas residential well, 2741 168th Avenue due west of
the WMHL site

Jacobusse Refuse Service Company receives license to
haul and dispose of liquid industrial waste at the WMHL
site; waste included cider vinegar tank settlings, solids
from an organic pigment plant , calcium sulfate,
aluminum hydroxides, wet mill and food processing
bacterial digester sludges

Issuance of stipulation of groundwater discharge permit
from Michigan Department of Natural Resources
(MDNR) to Jacobusse Refuse Service Company
specifying allowable levels of metals and organics to be
discharged into the groundwater and regulated pH levels
in the lagoons

Installation of four monitoring wells around the seepage
lagoons as part of allowance for stipulation of
groundwater discharge permit

Refuse Service Inc. purchases Jacobusse Refuse
Service Company

Refuse Service Inc. merged into Michigan Waste
Systems Inc.

Issuance of second MDNR groundwater discharge
permit superseding the 1972 permit with more stringent
criteria

MDNR enforced cessation of hauling liquid waste
sludges to the Jacobusse Refuse Service Company site
and dewiatering of plating wastes via the seepage
lagoons

Michigan Waste Systems Inc. continued to accept liquid
industrial waste, specifically tricalcuim phosphate waste,
at the Jacobusse Refuse Service Company site

Sampling by MDNR of on-site monitoring wells detected
lead from 70 to 140 parts per billion (ppb)

Date

1945-1981

1957-1964

1968

1968

1968-1974

1970

1972

1972

1972

September17, 1972

June 29, 1973

1976

1977

1978-1980

June 1979

Waste Management Holland Lagoons
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Table 1: Chronology of Site Events (cont'd.)

Event

Removal of the 43 drums of chloral hydrate

Michigan Waste Systems ceased disposal of all liquid
and solid wastes on the Jacobusse site

MDNR collects periodic groundwater samples from four
lagoon monitoring wells as well as additional monitoring
wells installed on the site as part of the SWOCLF
monitoring well network to investigate site groundwater
conditions. Soil boring investigation conducted to search
for buried drums

MDNR informs WMI (formerly Michigan Waste Systems,
Incorporated) that the department is undertaking a series
of investigations to determine if buried drums or other
sources of potential contamination are located on the
WMHL site

MDNR grants a renewal license to remove and transport
liquid waste

Preliminary Assessment completed by Ecology and
Environment

USEPA Potential Hazardous Waste Site Inspection
Report

First documented information in site file for hook up of
area residences to the expanded municipal water supply
lines

MDNR sampling of WMHL on-site monitoring wells

Underground Storage Tank (UST) removal completed

NPL Listing

State of Michigan Act 307 Listing

Phase I Ftemedial Investigation (Rl) included
Electromiagnetic (EM) survey, collection of soil and
groundwater samples

State Memorandum of Agreement between the USEPA
and the MDEQ concerning State Lead enforcement sites
following the Part 201 RAP process rather than the
Record of Decision (ROD) with an addendum added in
1997

Michigan Environmental Response Act, 1982 PA, as
amended (Act 307) replaced by Part 201

Administrative Order of Consent (AOC) signed

Phase I, II, and III, Rl /Removal Actions/Interim
Response Actions included enclosing entire site with a
fence, installation of three monitoring wells, groundwater
sampling, soil boring sampling, soil excavation, and
removal of debris

Phase I of Rl Report completed

Date

1980

March 1980

1979-1981

January 28, 1982

March 4, 1982

Junel, 1983

October 18, 1983

1984

1984, 1985, 1988

1985

June 10, 1986

1996

1992-1994

1993 and 1997

1994

June 1994

1994-1995

December 1995

Waste Management Holland Lagoons
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Table 1: Chronology of Site Events (cont'd.)

Event

Multi-phase Rl Report submitted

First RAF' submitted

MDEQ Acknowledgment of Receipt of Administratively
Incomplete RAP letter

Declaration of Restrictive Covenant (RC) filed

Feasibility Study (FS) and RAP submitted

MDEQ Acknowledgement of Receipt of Administratively
Incomplete RAP letter

Phase IV Groundwater Sampling conducted and report
submittal

Phase V Groundwater Sampling Rl conducted and report
submittal

Groundwater and Soil Analytical Data Report submittal

Preliminary Closeout Report (PCOR) signed

Final FS and RAP submittal

MDEQ Acknowledgement of Receipt of Administratively
Incomplete RAP letter

MDEQ correspondence concerning requirement for WMI
to submil a RAP

WMI response letter stating a new RAP will be submitted
by June 1 , 2006

Initiation of First Five-Year Review

Submittal of Fourth RAP

Second Five- Year Review due

Date

January 1997

April 1997

April 23, 1997

August 18, 1997

January 1998

February 17, 1998

March 3, 1998 and May 7, 1998

1999

January 27, 2000

September 26, 2001

July 2001

October 16, 2001

June 28, 2005, July 21 , 2005, December 29, 2005

January 23, 2006

March 2006

June 1, 2006

September 26, 201 1

I. Background

Site History

The WMHL Site was operated by Jacobusse Refuse Service Company as a municipal
garbage dump, liquid waste dewatering facility, and headquarters for their hauling
company from the mid 1940's until 1977. The company was purchased by Refuse
Services, Incorporated in 1972 and the name of the site was changed to Holland
Lagoons. Refuse Service, Incorporated merged into Michigan Waste Systems,
Incorporated in 1973 and Michigan Waste Systems, Incorporated subsequently
changed its name to WMI.

A portion of the site was originally used for the disposal of pickle waste, apple pulp,
digester sludge, barrels of spent extracts, brine, the dewatering of liquid industrial

Waste Management Holland Lagoons
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wastes, including aluminum and metal hydroxide wastes and wastewater treatment
plant sludge, in up to as many as nine dewatering lagoons located in the north central
area of the site. The dewatering of metallic wastes using these lagoons ceased in
October 1977. Permits indicate that Jacobusse discontinued disposal of all liquid waste
at the site in 1980. In addition, the southwest area of the site was used for the
temporary burial of drums of chloral hydrate that were subsequently removed in 1980.
Municipal refuse was hauled to a landfill located in the south central area of the site
from 1957 to 1964. The landfill operated as an open burning dump. Finally the site was
used as a maintenance facility for the Jacobusse fleet of trucks, focused in the
northwest corner of the site.

The Thomas residential well, located due west of the site, was discovered to be
contaminated with TCE in 1970. The TCE was suspected to have migrated from the
WMHL site. The continued presence of elevated concentrations of TCE was confirmed
in a MDNR follow-up sampling event in 1979. Park Township began to hook up
residences located within the vicinity of the WMHL site, including the Thomas
residence, to the expanded municipal water supply line by 1984. As part of the 2005
settlement agreement for the SWOCLF between Ottawa County and the MDEQ, both
the county and township continue to hook up residences downgradient of both sites into
the expanded municipal water supply system. Complete hook up of all residences is to
be completed by March 2007. The MDNR continued to conduct periodic groundwater
sampling events at the WMHL site in 1984, 1985, and 1988. The site was added to the
NPL in June 1986, as well as the State of Michigan Act 307 list later in 1986.

From 1993 though 1997, both the USEPA and the MDEQ (formerly a part of MDNR),
held discussions to allow NPL sites given a State Lead Enforcement designation to
follow the Part 201 RAP process rather than the NPL ROD process. A Memorandum of
Agreement was signed by the two Agencies in 1997. During this negotiation period,
WMHL was designated as a State Lead Enforcement Site. (See Attachment A -
Memorandum of Agreement).

In 1994, Michigan's Environmental Response Act 307 was replaced by Part 201.
Previous to this time, any contaminant concentrations detected on the WMHL site were
compared to the Act 307 criteria. However, because decision documents related to the
clean up of the site post-date the enactment of Part 201, Part 201 provides the
standards for the clean up. (See Attachment B - Act 307 and Part 201).

General degradation of the groundwater in the area occurred from another nearby NPL
site, the SWOCLF, as well as from dewatering and dumping activities on the WMHL
site. The plumes from the two sites were intermingled. Groundwater contamination
above the Part 201 Residential Drinking Water Criteria included benzene, ethylbenzene,
xylene, TCE, chlorobenzene, 1,1-dichloroethane,1,2-dichloroethane, and methylene
chloride. Inorganic contamination in the groundwater above the Part 201 Residential
Drinking Water Criteria included aluminum, antimony, beryllium, cadmium, iron, lead,
manganese, vanadium, and zinc.

Waste Management Holland Lagoons
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In 1994, the state and WMI entered into an AOC for WMI to undertake a RI/FS at the
WMHL site. A multi-phase Rl of the WMHL site was conducted from 1994 through
1995. Phase I of the Rl included enclosing of the entire site by a chain link fence,
conducting an electromagnetic (EM) survey, sampling visually contaminated soils, and
collecting groundwater samples from the on-site monitoring wells. Phase II of the Rl
involved additional soil and groundwater sampling, test pit excavation, and Interim
Response Actions (IRA) to eliminate impacts identified in the Phase I portion of the Rl.
This included the removal of drums and other surface debris to prevent direct contact
hazards. The soil excavations were on-going and contaminated soil from the identified
source areas were removed and completed by the end of 2000. The exception is the
potentially contaminated soils which underlie the former office building currently leased
to a sign business or other unidentified source areas. These soils will be analyzed and,
if needed, removed, whenever the building is demolished. Phase III of the Rl involved
the collection of additional groundwater samples from on-site monitoring wells. A final
groundwater investigation, identified as Phase V, which included the collection of
designated background groundwater samples, was completed in 1999. Additional soil
sampling was conducted on the site in 2001. Sample analytical data indicated no
contaminants existed in concentrations exceeding Part 201 Direct Contact Criteria.

WMI submitted the initial RAP, which included the multiphase Rl report and a Baseline
Risk Assessment report to the MDEQ for review in April 1997. The MDEQ's review of
the document determined that it did not address all the requirements of Part 201. An
Acknowledgement of Receipt of an Administratively Incomplete RAP letter was sent to
WMI, listing the items required, in April 1997. Subsequent RAP submittals were
received in January 1998 and July 2001. Upon review, the documents were determined
to be insufficient in meeting the requirements of Part 201. Administratively Incomplete
RAP letters were sent for these documents on February 17, 1998, and October 16,
2001. The MDEQ notified WMI in a June 28, 2005, letter that WMI is not in compliance
with the AOC and needs to perform an MDEQ approved Part 201 approved RAP.
Recent communications between the MDEQ and WMI resulted in a letter sent by WMI,
dated January 23, 2006, notifying the MDEQ they would complete and submit a RAP by
June 1, 2006. The latest RAP submittal was received by the due date; however, the
MDEQ will not complete the review of the latest RAP until after this Five-Year Review
Report has been completed. The MDEQ is evaluating the proposed remedy including
the need for ICs in the on-going RAP process that will address the potentially
contaminated soils under the building and the groundwater plume.

Physical Characteristics

The WMHL site is located in an unincorporated area of Park Township in Ottawa
County, Michigan approximately one mile east of Lake Michigan. (See Figure 1 - Site
Location Map). The site is located on the east side of 168th Street and north of James
Street. The site address is 2700 North 168th Street and the legal description is the north
1/2 of the southwest % of Section 15, Township 5 north, Range 16 west of the Michigan
Meridian. The WMHL site is approximately 80-acres in size within an area
characterized as mixed residential, wooded, and agricultural lands. (See Figure 2 -

Waste Management Holland Lagoons
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Adjoining Property Map) Properties adjoining the WMHL site include Riley Road
Recreational Area, several small subdivisions of homes and privately held parcels, and
a blueberry field to the southeast. The SWOCLF NPL site is located adjacent,
northeast, and upgradient of the WMHL site. A groundwater plume migrating from the
SWOCLF site impacts the groundwater southwest and downgradient of the landfill
which includes the WMHL site. Groundwater contamination from the WMHL site
intermingles with the SWOCLF plume before migrating westward toward the SWOCLF
treatment system then Lake Michigan.

Land and Resource Use

The land area surrounding the WMHL site is zoned for residential, recreational, and
agricultural use. (See Figure 3 - Park Township Zoning Map). As part of the RAP
development for the site, a RC, covering only the area of the site, was filed with Ottawa
County on August 18, 1997. The RC restricts use of the groundwater under the site for
any purpose and limits residential use to uses consistent with the RC. As part of the on
going RAP review process, the MDEQ has not accepted the RC as written. ICs that
may be included in a final RAP will include a groundwater restriction for any use,
address any future residential land use as subject to that groundwater restriction, as
well as addressing any remaining contaminated soils, including potential soil
contamination located under the site building when it is demolished. (See Attachment C
- Restrictive Covenant).

The Ottawa County Environmental Code, Article VII, Section C-7 stipulates that the
County Health Department has the authority to deny a permit to install a private water
supply well if the water does not meet National Primary Drinking Water Regulations.
The groundwater plume migrating from the SWOCLF site does not meet these
regulations, and therefore, the County Health Department will not issue a permit to
install a well in the area of the SWOCLF groundwater plume. This area includes the
WMHL site. (See Attachment D - Ottawa County Health Code).

As part of the March 2005 settlement agreement between the MDEQ and Ottawa
County for the SWOCLF, the county is to implement an area wide groundwater use
restriction by March 2007. This groundwater restriction will include the WMHL site. In
addition, all private wells within the restricted area are to be identified and properly
abandoned. All area residents will be able to access the expanded municipal water
supply within the area of the groundwater plume for drinking water, thus greatly
reducing the exposure risk to groundwater contamination. (See Figure 4 - Municipal
Line Map).

History of Contamination

The western half of the site was originally used for the disposal of pickle waste, apple
pulp, digester sludge, barrels of spent extracts, brine, and municipal waste in an open
burning landfill, and for the dewatering of liquid industrial wastes by means of several
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dewatering lagoons, including aluminum and metal hydroxide wastes and wastewater
treatment plant sludge at the site. In addition, the area was used for the temporary
burial of drums of chloral hydrate that were subsequently removed in 1980. Finally the
site was used as a maintenance facility for the Jacobusse fleet of trucks, focused in the
northwest corner of the site. (See Figure 5 - Site Features Map). The site was added to
the NPL in June 1986.

Basis for Taking Action

The Thomas residential well, located west of the site along 168th Street, was discovered
to be contaminated with TCE in 1970. The MDNR's follow-up investigations in the area
focused on both the WMHL site and the SWOCLF site as the potential sources for the
TCE.

Initial Response

In 1977, the MDNR enforced cessation of hauling of liquid disposal wastes and sludges
to the dewatering lagoons located on the Jacobusse site. The hauling and disposal
finally terminated in 1980.

In 1979, four monitoring wells were installed around the dewatering lagoons. The
MDNR began to sample these four monitoring wells and nine residential wells located
along James Street and 168th Street that same year. The on-site monitoring wells
showed lead levels of 70 to 140 ppb. The residential well sampling detected the
continued presence of TCE in the Thomas well which was reconfirmed in July 1979 with
TCE defected at 50 ppb. TCE however was not detected in any other on-site WMHL
monitoring or residential well sampled. (See Attachment E - MDNR 1979 Groundwater
Report).

In 1980, the buried drums of chloral hydrate were subsequently removed and
Jacobusse informed the MDNR that it would no longer dispose of any liquid or solid
waste at the WMHL site.

In 1981, the MDNR conducted a remedial soil boring investigation to locate additional
alleged buried drums on the site. Results of this investigation did not locate additional
buried drums. (See Attachment F - MDNR 1981 Soil Boring Report).

The MDNR continued to monitor the on-site wells and the Thomas residential well in a
sampling event in 1984. (See Attachment G - MDNR Sampling Report 1984). Review
of the data found copper at 30 ppb, lead at 190 ppb, and zinc ranging from 110 to 4100
ppb. TCE continued to be detected in the Thomas well with the highest concentration of
67 ppb until the residence was connected to the city of Holland Municipal Water Supply
by Park Township around 1984. Additional MDNR sampling events were conducted in
1985 and 1988. (See Attachments H - MDNR Sampling Report 1985 and I - MDNR
Sampling Report 1988). Lead and TCE were detected in the analytical results from
1985 at 100 ppb and 10 ppb, respectively.
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The MDNR requested that WMI inspect, evaluate, remove, and dispose of four known
USTs at the site. The investigation was conducted in 1985. (See Attachment J - Report
on the Tank Removal Operation at the Former Jacobusse Site). Two of the USTs were
located near the northwest corner of the building and two were located near the
southwest corner of the building. Approximately three cubic yards of contaminated soil
were removed from around the tank located near the northwest corner of the building.
The analysis of the tank contents detected benzene, ethylbenzene, toluene, xylene, and
1,1,1 trichloroethane.

The WMHL site was listed to the NPL on June 10, 1986. The basis for the NPL listing
was the potential groundwater impacts to area population from the intermingled
contamination plume migrating from both the WMHL and SWOCLF sites. The NPL
process was initiated in 1983 with the development of the following two reports:

USEPA Field Investigation Team investigation report dated June 1, 1983.
USEPA Hazard Ranking System score of the WMHL site on December 1,
1983.

By 1992, approximately twenty monitoring wells had been installed on the WMHL site
by the Ottawa County Road Commission's contractor, Prein and Newhof. These wells
were installed as part of the groundwater monitoring network for the SWOCLF. (See
Figure 6 - SWOCLF Monitoring Well Locations from 1992 and Figure 6A - Current
Monitoring Well Locations).

In 1993, a well point was located as part of an additional investigation on the site for
suspected USTs. No USTs were found. The well point and surrounding soil was
removed. Post removal soil sampling analysis indicated that the removed soil was not
impacted with contamination above Act 307 Type B Criteria Risk Based Criteria for
Unrestricted Residential Use. (See Attachment K - Well Point Removal Report).

Remedial Investigation

A Phase I Rl was conducted at the site beginning in 1992 with the creation of the work
plans. The primary objectives of the Phase I Rl were to delineate both areas and
contaminants of concern on the site, initiate both ecological and health risk
assessments, and identify data gaps to be addressed in the Phase II and Phase III
portion of the Rl. In 1995 and 1996, the multi-phased Rl was conducted on the site.

Phase I of the investigation involved a geophysical investigation, a preliminary
hydrogeological assessment, soil sampling and analysis, and groundwater sampling
and analysis.

Phase II involved additional soil and groundwater sampling and analysis, test pit
excavation, the initiation of the IRA, which was performed concurrently with Phase II
and III of the Rl to eliminate impacts identified in the Phase I investigation.
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Phase III involved collecting additional groundwater samples.

Included in the Rl was an EM survey which was completed in September 1993 and soil
and groundwater samples were collected in the summer of 1994. Selected monitoring
wells were re-sampled for volatile organics compounds (VOCs) in August 1994 and
again in January 1995.

Three new monitoring wells (MW) MW-4, MW-5, and MW-6 were installed on the
WHML site in July 1995. A total of 11 MWs were sampled.

On July 10, 1995, six soil borings (B-03 through B-08) were drilled in the area of the
former dewatering lagoons to a maximum depth of 10 feet below ground surface (bgs).
Four hand auger soil borings (F-1 through F-4) were also collected.

The December 1995 Phase I Report Summary of the results of the Phase I Rl includes
the following:

-• The EM survey found an anomaly that corresponded with the area that had
previously been used as the landfill. A bermed area approximately 50 feet by
100 feet was found to contain several 55 gallon drums. No anomaly was
associated with the former dewatering lagoon area and no other large
anomalies were discovered that would indicate disposal of waste materials in
areas not already identified in historical records. Five other anomalies were
evaluated with test pits for the presence of buried drums. None were found.
(See Attachment L - Electromagnetic Survey Investigation October 1993).

•- The preliminary hydrogeological assessment of the WMHL site determined
the area to be underlain by approximately 90 feet of sand which overlies
glacial till. The water table in the sand is approximately five to 12 feet bgs but
can be as much as 40 feet bgs. The groundwater flows toward the west-
southwest with a gradient of approximately one foot in 350 feet. Hydraulic
conductivity values for the sand average about 3x10-1cm/s and the average
linear velocity of the groundwater is calculated to be approximately
1300 feet/year.

- The soil sampling results determined that the WMHL site had areas of surface
soils with detections of heavy metals above Act 307 Type A Cleanup Criteria.
The soil sampling analytical results from the Phase I Investigation found
detections of heavy metal contaminants in the soils above Part 201 Criteria.
(See Figure 7 - Site Areas of Concern and Figure 8 -1994 Soil Sample
Locations and Analytical Results). Smaller areas of suspected impacted soil,
of less than 100 square feet, were located at the site entrance and the central
part of the landfill. An area of bluish green soil was found on the haul road
between the former dewatering lagoons and the SWOCLF site. All of the
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organic soil sampling results were below Act 307 Type B Cleanup Criteria.

- Review of the groundwater analytical results collected from some of the
groundwater monitoring wells, including monitoring wells upgradient of any of
the identified former disposal areas, detected inorganic and organic
contaminants above Act 307 Type B Cleanup Criteria. Elevated
concentrations of lead and arsenic were detected in several upgradient
monitoring wells, while aluminum, arsenic, iron, lead, and manganese were
detected in several downgradient wells. Upgradient wells also had elevated
concentrations of acetone, benzene, and heptachlor, while downgradient
wells had elevated detections of acetone, benzene, 1,2 dichloroethane,
chrysene, benzo(k)fluoranthene, and heptachlor. Groundwater sample
results detected heavy metals, pesticides, and volatiles above Part 201
Residential Cleanup Criteria. (See Figure 10 - Phase I Groundwater Sample
Locations and Analytical Results).

The Rl identified six areas of concern. (See Figure 7 - Areas of Concern). A discussion
of the major identified Areas of Concern follows.

Area A: Entrance

This area encompassed the area north of the site entrance and the driveway,
approximately 96,000 square feet. Several sources of contamination were noted
including the following: four USTs; oil-stained soil in the driveway; white powder
substance on the ground surface north of the building; well point north of the building
and abandoned in April 1993; EM anomalies identified during the EM Survey in
September 1993; and a trench located south of the building.

Area B: Former Dewatering Lagoons,

This area covers approximately 110,400 square feet and is located in the north central
section of the WMHL site. The dewatering lagoons were abandoned in 1980 and the
sludges from the bottom of the lagoons were excavated and hauled to SWOCLF for
disposal. The lagoons were then backfilled with sand from the nearby Barrow Pit Area,
located north of the site.

Area C: Former Landfill

This area encompasses approximately 123,200 square feet. The eastern half of the
landfill was used for disposal of household refuse which was also commonly burned.
The EM survey of the western half discovered several buried drums. The former landfill
was used to dispose of the remains of burned municipal refuse which was hauled to the
site from 1945 to 1964. The ash and other non-burnable materials such as cans and
bottles were then buried in the trenches.
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Area D: Haul Road leading to the SWOCLF Site

The haul road, approximately 49,000 square feet, extended from the former dewatering
lagoons to the SWOCLF site and was used to haul sludge from the dewatering lagoons
to the landfill for disposal. A bluish green substance was found on the road surface
which was assumed to be spilled sludge from the hauling process.

Area E: Former Drum Disposal Area

This is the area where the 43 drums of chloral hydrate were disposed in April 1968
under a permit issued by the MDNR. The drums were subsequently removed from this
area in 1980 under the direction of the MDNR. The drums were removed intact and no
evidence of chloral hydrate released to the environment was recorded. The area covers
approximately 22,500 square feet.

Area F: Eastern Half of the Site, 1,820,000 square feet

The Eastern half of the site is not known to have been used for waste disposal during
the operation of the WMHL. Background soil boring samples were collected from this
area during the Phase I Investigation and additional soil borings were collected during
the Phase II Investigation. No contaminants were found in the investigation above
either Act 307 Type B or Part 201 criteria. (See Figure 8 -1994 Soil Sample Locations
and Analytical Results).

Groundwater Sampling Phase I Rl

Prior to groundwater sampling in Phase I of the Rl, three new MWs were installed to
replace existing wells that could not be sampled. MW-01 and MW-02 were installed as
a nest near the site entrance to replace MW-50 and a new MW-02. MW-03 was
installed near W-43 which was partially filled with silt and could not be sampled. Two
groundwater resampling events were conducted to collect VOCs from selected MWs on
the WMHL site. The first resampling event took place on August 18,1994 and involved
collecting groundwater for VOC analysis from W-26, W-34, and W-48. The second
resampling took place from January 3 through January 5, 1994, and involved collecting
VOC samples from MW-01, MW-03, W-23, W-24, W-34, W-42, W-46, W-48, and W-51.
(See Figure 9 - Groundwater Sample Results Above Act 307 Type B Criteria).

Acetone concentrations detected in both the upgradient (upgradient of the Areas of
Concern) and downgradient monitoring wells (downgradient of the Areas of Concern)
during the original Rl sample event were not reproduced in the resampling events.

Several detections of benzene, however were noted in downgradient monitoring wells
which were above the Act 307 Type B Criteria. Benzene was detected in W-46 and
W-48.

The results of the groundwater investigation indicate that the groundwater was
contaminated by several organic and inorganic contaminants at concentrations above
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Act 307 Type B Criteria. (See Figure 10 - Phase I Groundwater Sample Locations and
Analytical Results).

The results of the Phase I of the Rl were incorporated into an Rl report submitted in late
1995 and also included in the RAP submittal by WMI for the WMHL site, dated
January 1997, (see Attachment M).

II. Remedial Actions

Remedy Selection

Phase II Investigation

After the Phase I Investigation was completed, the data was reviewed and gaps in the
data which were needed for the Risk Assessment and FS were identified. The scope of
work for the Phase II Investigation involved the following tasks:

Drilling and sampling six borings in the former dewatering lagoon areas,
including collecting a soil boring sample below the water table at three of
the six locations. (See Figure 11 - Phase II Soil Sample Results and
Locations).
Collecting four soil borings from the eastern half of the site to determine if
this area was used for waste disposal.
Installing three new MWs to collect groundwater samples at specific
locations where there had previously been no existing MWs.
Collecting groundwater samples from wells located on and around the site
and having the samples analyzed to determine background,
anthropogenic backgrounds, and site groundwater conditions. (See
Figure 12 - Phase II Groundwater Sample Locations and Results).
Excavating five test pit areas in the locations of anomalies found during
the EM survey conducted during the Phase I Investigation.
Conduct an IRA to eliminate environmental liabilities at the site which
were identified in the Phase I Investigation.

Removal Actions and IRA

Phase II Test Pit and Excavations

As part of the Rl, several locations on the WMHL site were excavated between July 10
and July 31, 1995. These excavated areas included the haul road and test pit areas A-
1, A-2, and C-1, along with two drum storage areas (C-2 and C-3). During these
activities, stained soils were removed and disposed of off-site. Following the completion
of each excavation, soil scraping samples were collected from the side walls and floor.
(See Figure 13 -Phase II Test Pit Locations, Figure 14 - Phase II Soil Excavation
Locations, and Figure 15 - Phase II Soil Scraping Locations).
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The haul road was scraped and excavated as needed to remove any blue-green stained
soils. Over 1,400 cubic yards of soil were removed.

Test pits A-1 and A-2 did not locate any metal debris, but a one to two-foot thick layer of
dark blue-green burned debris was uncovered just below the ground surface.
Approximately 200 cubic yards of stained soil were excavated from this area and
disposed of off-site.

Test Pit C-1 uncovered miscellaneous burned debris including bottles and metal scraps.
The layer of debris ranged from near the ground surface to approximately five feet bgs.
More than 1,600 cubic yards were removed and disposed of off-site.

The final two test pits, C-2 and C-3, were located near a bermed area which contained
several partially buried, empty 55-gallon drums. No additional buried drums were
discovered during the excavation. (See Figure 16 - Phase II Drum Removal). Blue-
green stained soil was detected from just below the surface to an approximate four-foot
depth. Approximately 225 cubic yards of soil was excavated and removed and
disposed of off-site along with the empty drums. A second drum storage area located
south of the site building was excavated and approximately 40 cubic yards of soil were
excavated and removed from this area and disposed of off-site.

Thirteen additional test pits requested by the MDNR were located adjacent to and south
of the former dewatering lagoons. No stained soils were observed and no soil was
removed.

During the Rl in 1995, the site was fenced, obviously contaminated soils were sampled
and excavated, and drums and other surface debris were removed to prevent direct
contact hazards. The soil excavations were completed by the end of 2000. Additional
soil sampling was conducted on the site in 2001. Sample analytical data indicated no
contaminants existed in concentrations exceeding Part 201 Direct Contact Criteria.

After completion of the Rl, the IRA involved excavating impacted soils, removing several
empty drums, and conducting a general site cleanup which included the removal of four
abandoned cars. Soil was removed from seven areas of the site based on either the
results of the Phase I soil sampling or on a visual observation of impacted soil.
Approximately 3,930 cubic yards of soil was excavated and disposed of off-site.
Twenty-eight shallow soil scrapings were excavated from the surface of the former
lagoon area and visually inspected to ensure that all of the soil impacted by the haul
road was found and excavated. Six empty drums were also removed, crushed, and
disposed of off-site.

Soil Boring Sampling Phase II and IRA

Soil samples were collected from the six identified Areas of Concern during the Phase I
of the Rl. Soil sampling results for each Area of Concern are discussed below.
Background soil boring samples were also collected. All background soil boring
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samples were below Act 307 Type A default background concentrations for inorganic
contaminants.

Area A Site Entrance

Soil boring samples were collected and analyzed for inorganic parameters. Arsenic was
found above both background and Act 307 Type B Risk Based Criteria for Unrestricted
Residential Use (Act 307 Type B Criteria) in soil boring A1. Lead and zinc were also
detected in soil boring A5. Several other inorganic parameters were also detected in
the A2 boring but they were not above Act 307 Type B Criteria or the background
values. The white powder found on the ground surface north of the site building
appeared to be lime based on the elevated calcium level which was, however, below
the background concentration in the sample collected at soil boring A3. No organic
contaminants were detected above background or Act 307 Type B Criteria.

A trench approximately 80 feet by 10 feet was discovered during the Phase I
Investigation in an area south of the building. A soil boring was collected and analysis
detected lead and zinc at concentrations above background. The impacted soil was
excavated, approximately 40 cubic yards, during the IRA. Verification samples show
the soil that remained is below the background concentrations for the analytes tested.

Area B Former Dewatering Lagoon Area

Analysis of the soil boring samples collected from the former dewatering lagoon area
did not detect any organic or inorganic contaminants above background or Act 307
Type B Criteria. The results of the soil borings and analysis from the Phase I and
Phase II Investigations demonstrate that the lagoons were properly abandoned.

Area C Former Landfill Area

Analysis of the soil boring samples collected from the former landfill area did not detect
any organic or inorganic contaminants above background or Act 307 Type B Criteria.
The ash, metal cans, and glass bottles in the former landfill area were excavated during
the IRA for disposal off-site. Approximately 1,855 cubic yards of material was removed
from the area. Results of the analysis of verification samples showed there were two
small areas with levels of inorganic parameters exceeding the background
concentration. An additional 40 cubic yards of soil were removed during the interim
response and disposed of off-site.

A bermed drum area was located in the south end of the former landfill. The berm was
70 by 30 feet and contained six old, rusted drums. These drums were removed during
the IRA along with 224 cubic feet of bluish-green stained soil found at the bottom of the
bermed area.
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Area D Haul Road

The results of the soil boring sampling from the haul road indicated that the bluish-green
soil found at the ground surface along parts of the road was contaminated with heavy
metals. Analysis of the D1 soil sample detected chromium, copper, lead, nickel,
selenium, zinc, and cyanide above their background values. The soil boring sample
collected at the water table at D1 detected chromium, copper, and nickel above their
background values. Sample D2 had concentrations of selenium above the background
value. Impacted soil which was identified in the previous phased investigations was
removed during the IRA. A 400 feet by 70 feet by 1.5 feet area was excavated,
removing approximately 1,433 cubic yards of soil. Verification samples indicated the
soil that remained was not impacted above background concentrations for heavy
metals. An additional 30 cubic yards of soil were removed from the adjacent Ottawa
County property.

Area E Former Drum Burial Area

Analysis of the soil boring samples collected from the former drum burial area did not
detect any organic or inorganic contaminants above background or Act 307 Type B
Criteria.

Area F Eastern Half of Site

The investigation of this area of concern involved collecting two soil samples from four
boring locations. An additional four borings were collected from along the eastern edge
of the area for background analysis. The results of the Phase I background borings and
the Phase II borings indicated no contaminants were detected above the Part 201
Residential Criteria. No environmental hazard was found in the eastern half of the site.

The results of the soil boring sampling indicate that there is no widespread soil
contamination on this portion of the WMHL site.

UST Additional Investigation

A review of the 1985 UST report did not indicate that the four USTs had been removed.

During the Phase I Investigation, a soil boring sample was collected from the area of the
former UST #1 at the northeast corner of the building. A second soil boring sample was
collected from the UST #4 location. The results of these soil boring samples did not
detect any petroleum hydrocarbon contaminants above Part 201 Residential Criteria.

During Phase II, an additional investigation was conducted to determine if UST #3 and
#4 located near the southwest corner of the building were removed. The investigation
involved searching the area with an EM detector to determine if there were any buried
large rnetal objects in the area. The results of the EM investigation detected no buried
metal objects. Therefore, it was concluded that all four of the USTs had been removed
and that no environmental impacts were associated with the former USTs.
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Phase III Groundwater Sampling

In May 1996, Phase III groundwater samples were collected and analyzed to better
establish the nature of the groundwater at the site. Groundwater samples were
collected from 21 existing wells and analyzed for VOCs and heavy metals. (See
Figure 17 - Phase III Groundwater Sample Locations and Results, Figure 17A -
Aluminum, Figure 17B - Manganese, Figure 17C - Zinc, and Figure 17D - Total VOCs
[benzene]). Review of the analytical data detected benzene above Part 201 Criteria in
five of the monitoring wells, and heavy metals: aluminum, cadmium, lead, manganese,
and zinc in numerous monitoring wells.

Phase IV Groundwater Sampling

The Phase IV groundwater sampling event was conducted at the request of the MDEQ
to address total metals concentrations in groundwater at monitoring wells MW-02,
MW-03, W-42, and W-48. These wells were sampled to provide additional information
about concentrations of the metals mentioned in the MDEQ letter dated February 17,
1998. Groundwater samples were collected and analyzed for chromium, vanadium, and
beryllium. The only exceedance was for cadmium in W-42. (See Attachment P -
Phase IV Groundwater Sampling Results, May 7, 1998).

Five test pits were excavated to investigate several EM survey anomalies for the
presence of buried drums. No drums were found in any of the test pits.

Phase V Groundwater and Soil Sampling

Additional groundwater and soil confirmation samples were also collected from the
WMHL site in late 1999. Groundwater samples were collected from selected
groundwater monitoring wells. Review of the groundwater analytical concluded that
benzene continues to be found in the same wells in which it was detected in the past.
The total heavy metals analytical results were also similar to past sampling events. For
inorganics, aluminum, antimony, beryllium, lead, manganese, vanadium, and zinc were
detected in concentrations which exceed Generic Residential Cleanup Criteria in one or
more of the MWs located on the site. Of these, aluminum, antimony, lead, manganese,
and zinc were also found in background or anthropogenic background wells
(anthropogenic background levels are determined by analysis of groundwater that has
already been impacted from an upgradient source such as the SWOCLF). However,
these were found in several of the monitoring wells and at concentrations that are only
slightly above the Generic Residential Cleanup Criteria.

For organics, benzene was the only contaminant detected in the on-site MWs above
Part 201 criteria. Benzene has been detected in several of the on-site monitoring wells
during the previous sampling events conducted on the WMHL site. All of these
detections were found in wells located southwest of the site. Benzene was also found
in one of the anthropogenic background wells at similar concentrations.
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Selected locations and samples were designated as background samples. Background
concentrations from these locations are those common to the groundwater that has not
been impacted in any way from any source that is not natural. (See Figure 18 -
Phase V Groundwater Sample Locations and Results and Attachment N - Phase III
Groundwater Sampling Report, May 6,1996).

An additional 540 cubic yards of soil was excavated from the haul road area and
disposed of off-site. Soil confirmation sample analysis detected chromium, copper,
lead, nickel, and zinc. Two additional soil samples were collected from the white
powder material located on the northern side of this excavation. Analysis detected
chromium, barium, copper, and zinc at concentrations which exceeded Part 201 Direct
Contact Criteria. (See Figure 19 - Phase V Additional Soil Excavation Locations). In
2001, two soil samples were collected from the same location as the previous sample
A-3 collected during the Rl and consisted mostly of the white powder material. Analysis
detected no inorganic at concentrations which exceeded Part 201 Direct Contact
Criteria.

All of the additional investigations noted above were included in the Final FS and RAP
report submitted to the MDEQ in July 2001. (See Attachment Q - Phase V Ground
Water and Soil Analytical Data, January 27, 2000).

The initial RAP was submitted to the MDEQ for review in April 1997. Review of the
document determined it to be insufficient. An Acknowledgement of Receipt of an
Administratively Incomplete RAP letter was sent to WMI, listing the items required, on
April 23,1997. Subsequent RAP submittals were received in January 1998 (see
Attachment O) and July 2001, (see Attachment R). Upon review by the MDEQ, both
documents were determined to be insufficient. Administratively Incomplete RAP letters
were sent for both documents on April 23, 1997, February 17, 1998, and the latter on
October 16, 2001. (See Attachment S-MDEQ RAP Non acceptance letters 1997, 1998,
and 2001).

Based upon discussions held between the MDEQ and WMI in 2005, WMI has agreed to
submit a RAP by June 1, 2006, which will incorporate all the previous site remedial
actions and investigations along with additional groundwater information as was
required by the PCOR and Part 201. The latest RAP submittal was received on June 1,
2006. Per the requirements of Part 201, MDEQ staff has until December 2006 to
determine if the latest RAP submittal is sufficient and complete. Therefore, information
from this latest RAP submittal will not be included in this Five-Year Review Report.

Remedy Implementation

The IRA involved excavating impacted soil, removing several empty drums, and
conducting a general Site Cleanup. Soil was removed from seven areas of the site,
based on either the results of the Phase I and Phase II soil sampling or on visual
observations of impacted soil. Approximately 3,930 cubic yards of soil was excavated
and disposed of off-site. Twenty eight shallow soil scrapings were excavated from the
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surface of the former lagoon area and visually inspected to ensure that all of the soil
impacted by the haul road was found and excavated. (See Figure 15 - Soil Scraping
Locations). Six empty drums were also removed, crushed, and disposed of off-site.
The confirmation samples were collected from the excavated areas and analyzed
according to MDEQ guidance. Based upon the results of the verification samples, four
areas continued to exceed Part 201 Cleanup Criteria. Additional soil was excavated
and the new confirmation samples collected demonstrated that the remaining soil met
the Part 201 Generic Cleanup Criteria as well as background screening values for the
inorganic contaminants.

Surface debris, including four abandoned cars, were also collected and disposed of off-
site.

The groundwater extraction system installed to collect the impacted groundwater plume
originating and migrating from the SWOCLF NPL site is also currently the primary
discharge area for the groundwater migrating from beneath the WMHL site. The system
was originally designed with seven extraction wells intended to pump approximately
1000 gallons per minute (gpm), a treatment system with a capacity of 700 gpm, and a
National Pollution Discharge Elimination System permit allowing for up to 750 gpm. In
1990, an additional extraction well, (i.e., pumping well [PW]) PW8 was installed between
wells PW3 and PW4 to capture groundwater that was not being captured by the two
extraction wells. In 1992, additional enhancements were made to the treatment system.
These enhancements included: additional extraction wells, and additional monitoring
wells to monitor the effectiveness of the pump and treat/purge system.

The extraction system consists of four extraction wells (PW6, PW7, PW9, and PW10)
located along James Street and three extraction wells (PW3, PW4, and PW8) located
west of 168th Street and both of the NPL sites. (See Figure 20 - SWOCLF Groundwater
Extraction Treatment System). The treatment facility is also located west of
168th Street. The treatment facility treats the water for iron and for organics using
carbon adsorption. The treated groundwater is discharged to an unnamed tributary of
Lake Macatawa located south of Lakewood Boulevard and between 106th and
168th Street. The treatment system will continue to operate until any groundwater
contamination detected beyond the treatment system is below Part 201 Residential
Drinking Water Criteria. Currently, the treatment system continues to operate both the
carbon adsorption and the chemical oxidation and filtration system with limited
efficiency.

More than 130 monitoring wells have been installed in the area of the WMHL site and
the SWOCLF sites to monitor the water quality and determine the extent of the
groundwater plume. Several of these wells have been installed on the WMHL site and
are sampled annually by Ottawa County's consultant, Prein and Newhoff, as part of the
remedy for the SWOCLF.
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In addition, an institutional control in the form of a RC was implemented to prevent the
installation of private wells to access the area groundwater on the WMHL site proper
and to limit residential use. As part of the March 2005 Settlement Agreement between
the MDEQ and Ottawa County for the SWOCLF in the matter of the Attorney General of
the State of Michigan, ex rel Michigan Department of Environmental Quality v County of
Ottawa; Waste Management of Michigan, Inc., etal. (Michigan Department of Attorney
General [MDAG] v Ottawa County), an area wide land and resource use restriction is to
be implemented by March 2007.

Annual System Operations/Operation and Maintenance Costs

Annual System Operations and Maintenance (O&M) costs have not been provided by
WMI nor has the annual system cost to Ottawa County to operate the treatment system
been provided. WMI has reported that it costs up to $10,000 to implement the RC on
the WMHL site.

When the RAP process is completed, and if ICs are necessary as part of the final RAP,
then MDEQ will require WMI to provide an O&M plan. The plan will include regular
inspection of the ICs at the site, a communication plan, and annual certification to the
USEPA and the MDEQ that the ICs are in place and effective.

V. Progress Since the Last Review

This is the first Five-Year Review Report to be written for the WMHL site.

VI. Five-Year Review Process

Administrative Components of the Five-Year Review Process

The MDEQ Project Manager (PM), Cindy Fairbanks, notified the USEPA and WMI of
the initiation of the Five-Year Review process in a letter dated March 14, 2006. The PM
headed the Five-Year Review Team and was assisted by the MDEQ Geologist, William
Bolio, the USEPA Regional Project Manager (RPM), Denise Boone, the USEPA
Attorney, Ann Coyle, and the USEPA Community Involvement Coordinator (CIC),
Robert Paulson.

The review schedule included the following components:

Community Notification
Document Review
Data Review
Site Inspection
Five-Year Review Report Development and Review.
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Community Notification and Involvement

In March 2006, both the MDEQ PM and the USEPA RPM discussed the need to notify
the community of the upcoming Five-Year Review with Robert Paulson. The need to
complete the USEPA site file, as well as the site archive, was also discussed. Copies of
the missing file information were made by the MDEQ and sent to the USEPA in
April 2006. The USEPA ensured the site file archive located at the Herrick District
Library, 300 S. River Avenue, Holland, Michigan was complete and up to date. In
June 2006, the USEPA's Public Affairs Office placed an ad in the local newspaper
announcing that the Five-Year Review was in progress and requesting that any
interested parties contact either USEPA and/or MDEQ personnel for additional
information. A copy of the newspaper notice is included in Appendix B. Since the
announcement notice has been issued, no member of the community has notified the
USEPA or the MDEQ of any interest in the Five-Year Review.

Document Review v

The Five-Year Review consisted of a review of relevant documents including the
following:

• 2003 Investigation Report for the Southwest Ottawa County Landfill Site, Park
Township, Ottawa County, Michigan Volume I and II, prepared for the MDEQ,
Remediation and Redevelopment Division, by Weston Solutions of Michigan Inc.,
September 2004

• Additional Groundwater Sample Results, Waste Management Holland Lagoons
Letter with attachment, from WMI to MDEQ May 7, 1998

• Baseline Risk Assessment, Waste Management Holland Lagoons, Rust
Environmental and Infrastructure January 1997

• Feasibility Study and Remedial Action Plan, Waste Management Holland
Lagoons Volume I and Volume II, Rust Environmental and Infrastructure
December 1995

• Feasibility Study and Remedial Action Plan, Waste Management Holland
Lagoons, Rust Environmental and Infrastructure January 1998

• Final Feasibility Study and Remedial Action Plan, Waste Management Holland
Lagoons, Earth Tech July 2001

• Groundwater and Soil Analytical Data, Waste Management Holland Lagoons
Superfund Site, Earth Tech January 27, 2000

• Groundwater Profile MDNR 1981

• Groundwater Sampling Results Phase IV May 7, 1998
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Groundwater Sampling, Waste Management Holland Lagoons Superfund Site
letter from WMI to MDEQ May 6, 1996

Lime Deposits Waste Management Holland Lagoons Superfund Site letter from
WMI to MDEQ March 20, 2001

Report on the Tank Removal Operation at the Former Jacobusse site for Waste
Management Incorporated October 1985

Soil Analytical Data, Waste Management Holland Lagoons Superfund Site letter
from Earth Tech to MDEQ August 19, 1999 Technical Memorandum for
Oversight of Remedial Activities at the Holland Lagoons site December 27, 1995

Metals Analysis for Soil Samples at Location A3, Waste Management Holland
Lagoons site letter from Earth Tech to MDEQ July 31, 2001

MDNR Groundwater Sampling Investigations from 1984, 1985, and 1988

Phase I Remedial Investigation Report Waste Management Holland Lagoons
Volume I and Volume II, Rust Environmental and Infrastructure December 1995

Phase I Remedial Investigation Work Plan Volume I Waste Management Holland
Lagoons Remedial Investigation/Feasibility Study, Rust Environmental and
Infrastructure February 1993

Phase I Remedial Investigation Work Plan Volume I of IV, Waste Management
Holland Lagoons, Holland, Michigan May 1995

Phase II Remedial Investigation Work Plan Work Plan Volume I and II, Waste
Management Holland Lagoons, Holland, Michigan May 1995

Remedial Investigation Report Waste Management Holland Lagoons Volume I
and II, Rust Environmental and Infrastructure January 1997

Report on the Tank Removal Operation at the Former Jacobusse site for Waste
Management Incorporated October 1985

Soil Analytical Data, Waste Management Holland Lagoons Superfund Site letter
from Earth Tech to MDEQ August 19, 1999

Technical Memorandum for Oversight of Remedial Activities at the Holland
Lagoons site December 27, 1995

USEPA Field Investigation Team Investigation Report, June 1,1983

USEPA Hazard Ranking System Score for the WMHL Site, December 1, 1983
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Data Review

• Data included in the following documents were reviewed and discussed in this
Five-Year Review Report:

• MDNR Groundwater Sampling Investigations from 1984,1985, and 1988

• Phase I Remedial Investigation Report, WMHL, Holland, Michigan, prepared for
WMI by Rust Environmental and Infrastructure December 1995

• Remedial Investigation Report, WMHL, Holland, Michigan, prepared for WMI by
Rust Environmental and Infrastructure January 1997

• Baseline Risk Assessment, WMHL, Holland, Michigan, prepared for WMI by Rust
Environment and Infrastructure January 1997

• 2003 Investigation Report for the Southwest Ottawa County Landfill Site, Park
Township, Ottawa County, Michigan Volume I and II, prepared for the MDEQ,
Remediation and Redevelopment Division, by Weston Solutions of Michigan Inc.,
September 2004

• Final FS and RAP, WMHL, Holland, Michigan, prepared for WMI by Earth Tech,
Inc., July 2001

Site Inspection

The Five-Year Review site inspection of the WMHL site was conducted on June 20,
2006. The site inspection team included Cindy Fairbanks and William Bolio from the
MDEQ, Denise Boone from the USEPA, and James Forney from WMI. The inspection
included a walk-about of the site as well as the treatment system. The site inspection
check list can be found in Appendix A.

Interviews

There were no interviews conducted or necessary during the Five-Year Review period
as the community interest in this site is minimal.

Institutional Controls

ICs are non-engineered instruments, such as administrative and legal controls that help
to minimize the potential for exposure to contamination and that protect the integrity of
the remedy. ICs are required to assure long-term protectiveness for any areas which do
not allow for UU/UE.

The groundwater currently does not allow for UU/UE. Until a final RAP is adopted by
the MDEQ, the following interim ICs are effect:

Governmental ICs have been enacted for the site via the Ottawa County Environmental
Code. Article VII, Section C-7 of the code stipulates that the County Health Department
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has the authority not to issue a permit to install a private water supply well if the water
does not meet National Primary Drinking Water Regulations. The groundwater plume
migrating from the SWOCLF site does not meet these regulations, and therefore, the
County Health Department will not issue a permit to install a well in the area of the
SWOCLF groundwater plume. This area includes the WMHL site. (See Attachment D).

To assure that the County Health Department is aware of the WMHL site specific
concerns including use restrictions, and progress with site remediation, the MDEQ
recommends that a communication plan be developed by WMI as part of the 1C Plan if it
is determined that ICs are required in the final RAP.

Included in the Part 201 RAP process, a RC was filed with Ottawa County on
August 18, 1997. The following restrictions are identified in the RC:

- restricts the use of the property to those uses compatible with the limited
residential land use criteria as defined in Section 20120a(1)(f) of Part 201.

- prohibits groundwater well installation and groundwater use within the property
boundary for all domestic, commercial, and industrial uses.

- prohibits the construction of groundwater fed impoundments.

- prohibits excavation of soil beyond the saturated zone.

- requires soil sampling if existing structure is razed and 30-days notice to MDEQ.

As part of the March 2005 settlement agreement between the MDAG v Ottawa County
for the SWOCLF, the county is to implement an area wide groundwater use restriction
by March 2007. This groundwater restriction will include the WMHL site. In addition, all
private wells within the restricted area are to be identified and properly abandoned. All
area residents will be able to access the expanded municipal water supply within the
area of the groundwater plume for drinking water, thus greatly reducing the exposure
risk to groundwater contamination. (See Figure 4 - Municipal Line Map).

For this Five-Year Review, a request from the USEPA, in a letter dated April 18, 2006,
was made to WMI to conduct a study of the status of implementing the RC. The
Institutional Controls report can be found in Appendix C. The USEPA is providing
comments on the 1C study to WMI and expects the study to be finalized by April 1,
2007. To assist the MDEQ, after review of the 1C Study, U.S EPA will provide
comments for the MDEQ's consideration in the final RAP. Additionally, 1C maps which
depict areas which do not allow for UU/UE will be created by USEPA and placed on the
USEPA's Superfund Data Management System (SDMS) as an additional information
institutional control by April 1, 2007.

VII. Technical Assessment
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Question A: Is the remedy functioning as intended by the decision documents?

Since the RAP for the site has not yet been finalized, it is not possible at the time of
writing this Five-Year Review Report to ascertain if the final remedy is functioning as
intended.

Remedial Action Performance

The removal of all known contaminated soils from the identified areas of concern, as
well as removal of buried drums, other surface debris, and the enclosure of the site by a
chain link fence has mitigated the Direct Contact threat on the site to Part 201
Residential Criteria. Remaining areas of potential concern are the soils underlying the
site building. Those soils will be investigated at a future time after building demolition.

The expansion of the municipal water supply in the area and active participation of
Ottawa County to hook up area residents to the water supply has reduced the threat of
drinking the contaminated groundwater. WMI, however, must provide information in the
RAP to support that contamination from the known areas of concern are no longer
contributing to the groundwater plume originating from the adjacent and upgradient
SWOCLF and migrating off-site.

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and
remedial action objectives used at the time of remedy selection still valid?
Yes. However, since the June 2006 draft RAP for the site has not yet been reviewed, it
is not possible at the time of writing this Five-Year Review Report to ascertain if the final
remedial action objectives are still functional and protective as intended.

Changes in Standards

When the WMHL site was listed on the NPL, the standards for cleanup were embodied
in Act 307. Part 201 replaced Act 307 in 1994, at which point no decision documents
related to the WMHL site yet had been issued. Cleanup standards for the WMHL site
must comply with current Part 201 requirements and criteria in effect at the time the
decision documents are issued.

Changes in Exposure Pathways, Toxicity, and Risk Assessment Methods

There have been no changes in the toxicity factors for the contaminants of concern that
were used in the baseline risk assessment and there have been no changes to the
standardized risk assessment methodology that could affect the protectiveness of the
remedy. Compliance with State of Michigan Applicable or Relevant and Appropriate
Requirements (ARARs) ensured compliance with Federal ARARs as the State ARARs
are developed in accordance with the Federal requirements. Based upon the review of
the ARARs which were identified for the WMHL site, the substantive requirements of the
State ARARs address the substantive requirements of the corresponding Federal
ARARs.
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Question C: Has any other information come to light that could call into question
the protectiveness of the remedy?

No, not at this time. However, since the June 2006 draft RAP for the site has not yet
been reviewed, it is not possible at the time of writing this Five-Year Review Report to
ascertain if the final remedy is functional and protective as intended.

Technical Assessment Summary

According to the review of entire data set, ARARs, risk assumptions and the results of
the Site Inspection and the intensive soil and debris removal actions conducted during
the IRA, known soil contamination in excess of Part 201 criteria, including direct contact
criteria, has been removed. Until WMI provides the necessary groundwater information
required by the Part 201 RAP process and the PCOR, it cannot be determined as to
whether the site continues to have contamination migration into the groundwater to
intermingle with the groundwater plume originating from the SWOCLF and whether the
SWOCLF current pump and treatment system is adequate in addressing that
contamination. However, with the implementation of the RC and the placement of area
residents on the municipal water supply line, the risk of exposure to contaminated
groundwater has been reduced.
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VIM. Issues

Table 2: Issues

Issues

Non compliance with the Administrative Order of Consent (AOC)
requiring the completion of a Part 201 approved Remedial Action Plan
(RAP). Incomplete Michigan Department of Environmental Quality
(MDEQ) approved RAP which meets all the requirements of Part 201 ,
Environmental Remediation, of the Natural Resources and
Environmental Protection Act, 1994 PA 451, as amended (Part 201).

Waste Management, Inc. (WMI) must provide information to prove the
six on-site source areas, due to the completion of past remediation
activities, are no longer contributing contaminants to the groundwater
plume migrating under the site and that all of the contaminants found in
the groundwater plume originate from the adjacent and upgradient
Southwest Ottawa County Landfill (SWOCLF) National Priorities List
(NPL) site.

Assure effective interim ICs are in place pending the final RAP.

For thei remedy to be protective in the long-term, effective ICs may be
implemented and maintained as part of the final RAP.

A contamination source area may exist beneath the former office
building.

Affects Current
Protectiveness

(Y/N)

Y

Y

N

N

Y

Affects Future
Protectiveness

(Y/N)

Y

Y

Y

Y

Y

IX. Recommendations and Follow-up Actions

Table 3: Recommendations and Follow-up Actions

AOC and
RAP

Groundwater

Recommendations

WMI is required to submit to
the MDEQ a RAP to meet the
requirements of Part 201 and
the AOC.

WMI is required to submit to
the MDEQ a RAP which
provides groundwater
information to prove the six
on-site source areas are no
longer contributing
contamination into the
groundwater and that all the
contamination detected in the
groundwater plume is
migrating from the adjacent
and upgradient SWOCLF NPL
site.

Responsible
Party

PRP

PRP

Oversight
Agency

MDEQ

MDEQ

Milestone
Date

April 2007

April 2007

Affects Protectiveness

Current Future

Y

Y

Y

Y
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Interim ICs

ICs

Former Office
Building

To assure effective interim
ICs are in place, USEPA will
review the 1C Study
completed by WMI and US
EPA will create 1C maps.

If required by the RAP,
development of any ICs and
an 1C plan.

Evaluate soils under the
former office building and
other areas as may be
required under the RAP.

PRP

PRP

PRP

MDEQ

MDEQ

MDEQ

April 2007

April 2008

April 2008

N

N

Y

Y

Y

Y
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X. Protectiveness Statement(s)

Protectiveness deferred:

The remedy is protective in the short-term. There is no evidence of exposure to site-
related contaminants. Furthermore, interim ICs which serve to notify the public of the
areas which do not allow for unlimited use and unrestricted exposure exist until the final
RAP is complete. Long-term protectiveness is dependent upon effective ICs, or
additional remedial actions, if they are required by the final RAP.

XI. Next Review

The next Five-Year Review for the WMHL Superfund site is required by September 26,
2011, five years from the date of this review.
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ATTACHMENT A

SUPERFUND MEMORANDUM OF AGREEMENT ADDENDUM II
BETWEEN THE

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
AND THE

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY, REGION 5

I. PURPOSE

The Michigan Department of Environmental Quality (MDEQ) and the United States
Environmental Protection Agency, Region 5 (Region 5) have entered a Superfund Memorandum
of Agreement (SMOA). Among other things, the SMOA establishes operating procedures for
general coordination and communication between the MDEQ and Region 5 regarding the
Superfund program. Pursuant to Part II. A. of the SMOA, the MDEQ has been designated lead
agency for remedial activities at selected sites in the state of Michigan. The purpose of this
addendum is to further define the roles and responsibilities of Region 5 and the MDEQ with
respect to activities conducted at state enforcement lead sites.

II. BACKGROUND

The MDEQ and Region 5 recognize the importance of facilitating the cleanup of sites by
Potentially Responsible Parties (PRPs). Both agencies agree that it is in the best interest of the
environment and the Superfund program to exercise their authorities and use their resources in
mutually complementary ways and to minimize the duplication of effort, especially in the area of
remedial enforcement.

The MDEQ has long been involved in remedial enforcement activities at federal Superfund sites,
as co-signatories with Region 5 on various consent decrees and through management assistance
grants. In addition, using enforcement authority pursuant to Part 201 of the Natural Resources
and Environmental Protection Act, 1994 PA 451 (formerly known as the Michigan
Environmental Response Act), the MDEQ has entered into enforceable agreements with PRPs
that require the PRPs to perform investigations and/or cleanups at sites of environmental
contamination. Based on both of the above factors, the MDEQ has been designated as the lead
agency at selected sites in the state of Michigan appearing on the National. Priorities List (NPL).
These sites are designated as state enforcement lead sites.

Region 5 recognizes that the MDEQ has implemented this law (Part 201), and has the ability to
select and implement cleanups that are protective of human health and the environment.

III. PRINCIPLES

For those state enforcement lead sites in Michigan that have been investigated and/or remediated
in compliance with Part 201 and for which the MDEQ has approved a Remedial Action Plan



(RAP), Region 5 will not plan or anticipate any federal response action under the
Comprehensive Environmental Response, Compensation and Liability Act unless, in exceptional
circumstances, conditions at the property are such that the site may pose an imminent and
substantial endangerment to public health or welfare or the environment or an emergency
situation. Region 5 will consult with the MDEQ, and give the MDEQ an opportunity to correct
such non-compliance with the approved RAP, prior to making a determination that federal
response action is necessary at any state enforcement lead site. The Region 5 decision not to
take federal response action unless the site poses an imminent and substantial endangerment or

rgency will apply to both current and future state enforcement lead investigations and
cleanups.

When a state enforcement lead site has been remediated in compliance with Part 201 pursuant to
a RAP approved by the MDEQ, MDEQ will request via letter to EPA that deletion from the
NPL be initiated. In making a determination to delete a release from the NPL, EPA shall
consider, in consultation with the state, whether any of the criteria in 300.425 (e) (1) has been
met After making this determination. Region 5 will initiate the process required to delete the
she from the NPL.

Region 5 win work with the MDEQ to remove any concerns about federal activity under
Superfund so as to encourage the investigation and/or remediation of NPL sites in Michigan by
PRPs in accordance with Part 201 and under the direction of the MDEQ.

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

Date
W3tiam E. Muno, Director
Superfund Division

STATE OF MICHIGAN

Russell JfHarding, Director
Michigan Department of
Environmental'

Date
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DRAFTPROCEDURE

SUBJECT: Process to identify and obtain Superfund funding for investigation and mitigation of
Michigan environmental contamination sites as State lead projects

INFORMATION: With State funds becoming limited for investigation and mitigation of contamination
sites, more sites listed on the Michigan Sites of Environmental Contamination Priority Lists than State
staff can respond to, and the desirability of obtaining Federal funds for orphan site mitigation, sites not
currently in progress in the 201 Program could be addressed via new State Lead Superfund actions. This
procedure describes the process whereby ERD staff will identify and initiate remedial activities at
contamination sites via State Lead Site Assessment Teams resulting in Non Time-Critical Actions or
nomination to the National Priorities List.

WHO

Superfund Section and
District Office

Superfund Section and
District Office

Superfund Section

Superfund Section

Division Chief

Superfund Section

Superfund Section

DOES WHAT

Reviews Part 201 Sites List for candidate sites. Identifies sites not active
in Part 201 program remedial action (either fund financed or PRP action)
which have priority in the 20 Mist Selection criteria: District priority,
probable delay in assigning District staff due to other priorities, .
significant site (large amount of waste, off-site migration likely or
occurring, complicated site conditions, environmental or human exposure
likely or occurring), NPL caliber site?, site remedy cost probably high,
orphan site preferred, or recalcitrant PRPs are associated with site.X

Agree on candidate sites for entry/activation in Superfund Program,
tabulate need/justification, notify Division Chief of intent to identify
PRPs, stakeholders, local officials interest, public interest Make no
contacts with potential interests.

Inform Division Chief of potential interest groups, predict
positions/attitudes if possible, request authority to contact potential
interest groups.

Polls potential interest groups on positions/attitudes concerning pursuing
site as a State Lead action in the Superfund Program, tabulates findings,
discuss findings with District Office, make mutual decision with District
Office whether to recommend site entry into Superfund Program, forward
recommendation to Division Chief. If recommendation is to submit a
State Lead NPL Nomination, provide Governor's Support Letter Briefing
Memo pursuant to Governor's Briefing Memo Procedure.

Consult with Superfund Section and District Office as necessary, decide
whether to request site entry into Superfund Program, Consult with DEQ
Management as appropriate.

If decision is to enter Superfund Program and a PRP Group is involved,
contact PRP Group about reaching settlement without entering Superfund
Program. Inform PRP Group of intent to enter Superfund if Group refuses
settlement.

Request EPA to activate the site in the Superfund Program, form a
State Lead Site Assessment Team to conduct investigations to determine
best course of action (removal action, State Lead Non Time-Critical
action, or State Lead NPL Nomination action).

Superrund Section Undertake State Lead Site Assessment Team selected best course of
action.



Date: November 2, 1993

Subject: Michigan SMOA

From: James Mayka, Chief_/;
MI/WI Branch s-t

To: All MI/WI Branchl Staff

Attached is the latest version of the draft State Memorandum of
Agreement (SMOA) we have negotiated with MDNR. Though there may
be very slight changes prior to its final signature, and it may
take some time before senior managers at MDNR sign the document,
we have agreed with Bill Bradford and his Section Chiefs that
both of our staffs will operate as if this particular draft were
already executed.

I expect each of you to read the attached SMOA carefully, and
begin immediately complying with its terms. Please pay
particular attention to the review timeframes for various
deliverables contained in the tables at the end of the document.
You should assume that review timeframes refer to the time
allowed after receipt of a particular document. I want there to
be no doubt in your mind that we ' re honoring the SMOA now - -
we're not waiting for final signatures. Each of Mary Pat, Wendy,
Sue and Doug were involved in drafting and reviewing this draft
and earlier drafts, to ensure that its provisions were realistic,
understandable and in EPA's, as well as MDNR's, best interests
for a predictable and accountable relationship.

If you have questions on the interpretation of the document,
please raise them with your Section Chief and/or me. I plan to
participate in one of your Section meetings in the coming weeks
to answer any questions you may have on the SMOA.

In the near future, I'll be distributing a draft SMOA between EPA
and WDNR also. Though the narrative portion of the WDNR SMOA is
somewhat different than the MDNR SMOA, the tables of review
timeframes are virtually identical - - which will allow you to
plan the review of deliverables consistently on your sites,
regardless of which State the particular site is in.

I will really appreciate your full cooperation in making these
SMOAs a success.

Attachment

cc: Jodi Traub Karen Yeates
John Kelley Rose Freeman
Tom Mateer Sue Coll



DRAFT SMOA REVISION -- INCORPORATES LANGUAGE AGREED TO 8/26/92 AND 9/2/92

Superfund Memorandum of Agreement

The Michigan Department of Natural Resources and the United States Environmental
Protection Agency, Region 5 hereby enter into the following Superfund Memorandum
of Agreement.

I. INTRODUCTION - PURPOSE

A. Introduction

This Superfund Memorandum of Agreement ("SMOA") is entered into by
the United States Environmental Protection Agency, Region 5 (EPA),
and the State of Michigan by its Michigan Department of Natural
Resources ("MDNR") (collectively "the Parties") pursuant to the
Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA or Superfund), as amended, and the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP). To the
extent this SMOA conflicts with 40 CFR part 35 or the NCP, Part 35
and the NCP are controlling. This agreement does not limit the
ultimate enforcement authority of EPA, the United States Government,
MDNR or the State of Michigan. This SMOA is not a legally
enforceable document.

B. Purpose

This SMOA delineates the respective roles and responsibilities of
each Party as they relate to the conduct of the Superfund program to
identify and clean up hazardous waste sites in the State of
Michigan. Specifically, the purposes of this SMOA are to:

1. Establish the MDNR/EPA relationship with respect to Superfund
programmatic activities in order to construct and maintain a
cooperative working relationship that best serves the EPA and
the State interests. This document assumes adequate funding
for the activities specified.

2. Outline the coordination and communication activities of, and
the points of contact for, the MDNR and EPA for various phases
of the removal program.

3. Define the process to identify, investigate and nominate
environmental contamination sites to the National Priorities
List (NPL) and to define the roles of the MDNR Pre-Remedial
Project Manager (PPM), the EPA Site Assessment Manager (SAM),
and the EPA Project Officer (PO).

4. Define the process to designate the "lead agency", the State
Project Manager (SPM), the EPA Remedial Project Manager (RPM),
the State Project Coordinator (SPC) and the Regional PO for
each NPL site in Michigan.



5. Establish procedures for close cooperation and communication
between the EPA and MDNR in planning for response activities
for optimal use of the Parties' resources, minimizing
conflicts and duplication of effort in conducting site-
specific response activities.

6. Set the general framework for the MONR/EPA relationship, so
that programmatic and site-specific MDNR/EPA communication Is
enhanced.

II. AGREEMENT

NOW, THEREFORE, IT IS AGREED THAT:

A. Site-Specific Designation of Lead/Support Agency:

1. Pre-Remedial

As of the effective date of this SMOA, the MDNR and EPA will
annually deter*ine and mutually agree upon the number of site
assessment activities to be performed utilizing State
resources. This effort should occur prior to Region 5's
receipt of Superfund Comprehensive Accomplishments Plan (SCAP)
targets fro* Headquarters. The MDNR and EPA will discuss and
agree on the status of each potential NPL site in the Pre-
Renedial process. Site status may be reviewed at any decision
point of the Pre-Remedial process and may be

' changed by mutual consent, considering site condition, site
response status in the State of Michigan Environmental
Response Act, 1982 PA 307, as amended, or the EPA program
guidance.

2. Remedial

As of the effective date of this SMOA the MDNR Is the
designated lead agency for remedial activities at selected NPL
sites in the State of Michigan. Sites listed on the NPL that
have been designated as Federal or State lead, including those
which are State enforcement lead sites, are indicated in
Attachment A. The MDNR and EPA will attempt to agree annually
on the lead agency role for any new sites that are scheduled
for remedial activity. In the event that the agencies cannot
reach agreement, the EPA will designate the lead agency for a
site. Determination of lead will occur prior to the
commencement of any enforcement action or commitment of
federal funds for response action.

Lead agency designation nay be reviewed at any point in the
response process. There may be a need to switch the lead
agency role during the life of a site cleanup because of
changing conditions such as funding needs or enforcement
determinations. The switch in lead agency designation will be
by mutual consent of the MDNR and EPA. The most logical and
reasonable points for a change in the lead agency are prior to
Remedial Investigation/Feasibility Study (RI/FS) and after



Record of Decision (ROD) concurrence but before the beginning
of Remedial Design (RD) to maintain project continuity.

B. PPM/SAM and SPM/RPM Designations

The MDNR will designate a PPM and the EPA will designate a SAM for
the Pre-Remedial program. The MDNR will designate a SPM and the EPA
will designate an RPM whenever a site is scheduled for remedial
activity.

The SPM/RPM designations for current Michigan NPL sites and the PPM
and SAM designations are set forth in Attachment A to this SMOA.
This attachment will be updated semiannually.

C. Points of Contact

1. Overall Program Communication, Coordination, and Planning -

The State's Superfund Section Chief and EPA's Michigan/
Wisconsin Branch Chief and Michigan Project Officer are
responsible for overall program communication and
coordination. They should meet quarterly to track progress of
the program, to discuss any problems that may have arisen, and
to plan for the future.

2. Significant Issues -

The Associate Division Director, Office of Superfund, and
MDNR's Environmental Response Division Chief will involve
themselves on significant issues that arise and will
participate as issues warrant in the twice-yearly evaluation
meetings held in the first and third quarters of the year.

3. Cooperative Agreement/SSC Coordination

The State Project Coordinator (SPC) is the primary liaison
with the EPA Project Officer (PO).

a. The SPC:

1) Coordinates yearly and quarterly SCAP development
to ensure adequate and accurate planning
coordination with the EPA.

2) Coordinates application for, and tracks
administration of, all Cooperative Agreements
(CA) between the State and the EPA.

3) Reviews for completeness and transmits to the PO
quarterly technical and financial progress
reports for each CA 45 days after the end of each
quarter of the Federal Fiscal year.

4) Coordinates State activities regarding resolution
of program or CA audits.



5) Coordinates with the EPA relative to tracking of
all work products under CAs.

6) Coordinates with the PO to schedule planning and
evaluation meetings; prepares response to follow-
up reports.

b. EPA Project Officer (PO):

1) Coordinates the EPA review of all draft and final
applications for and amendments of CA and
•onitors all State CAs.

2) Coordinates with SPC, RPN and others within the
EPA to ensure adequate and accurate planning
coordination with the State related to State-lead
projects under CAs, including coordination of
SCAP development.

3) Receives all transnittal correspondence, and
coordinates review of all work products under
CAs, to ensure compliance with the CAs and
documentation of that compliance.

4) Receives and coordinates review of all quarterly
technical and financial progress reports as
required by the CAs.

5) Coordinates the EPA Superfund Program activities
regarding resolution of CA audits.

6) Schedules and conducts mid-year and year-end
evaluation meetings with the State; prepares
follow-up reports documenting agreements reached
and discussing any issues.

7) Coordinates negotiation of Superfund State
Contracts (SSCs) for any remedial action projects
designated as "Federal-lead" projects.

4. SPN/RPN and PPM/SAM Interaction and Responsibilities

a. Interaction

The main route of communication and resolution of site-
specific technical issues will be through the lead and
support agency designated SPNs and RPMs for remedial
actions, and the PPH and SAM for pre-remedial activity.

b. Responsibilities

1) The State SPM or PPM will, as appropriate:

a) Act as the State point of contact for all
site-specific issues.

b) Manage pre-remedial activities for CERCLIS
sites or manage remedial response



activities at State lead sites, including
the development and administration of
cooperative agreements, development and
administration of contracts or contract
subagreements, oversight of on-site
activities, project documentation, and
development and/or review of technical
documents and recommendations for remedial
response or pre-remedial activities.

c) Review and take appropriate actions on
remedial or pre-remedial submittals from
the EPA according to the event schedule in
Attachment B of this SMOA.

d) Submit work products on State lead sites or
pre-remedial activities to the EPA in
accordance with the review schedules in
Attachment B of this SMOA and the CAs.

e) Coordinate with appropriate State and
Federal staff to ensure compliance with the
CA-approved schedule.

f) Provide for community relations activities
wherever the State has the lead for
community relations at a site.

g) Coordinate with SPC and State staff to
ensure adequate and timely resolution of
SCAP budgeting and fiscal issues.

2) The EPA RPM or SAM will, as appropriate:

a) Act as the EPA point of contact for all
pre-remedial o'r site-specific technical and
enforcement issues.

b) Recommend approval or disapproval to the
EPA PO of the technical and fiscal aspects
of CA application, after consideration of
site-specific needs.

c) Serve as the Regional Site Project Officer
(RSPO) for SSCs on Federal-lead sites.
This will include provision of reports and
other documents to the SPM as provided for
in the SSCs.

d) In coordination with the EPA Project
Officer, review, comment and consult on
technical aspects of remedial or pre-
remedial submittals from the MDNR according
to the event schedule in Attachment B.



Approve as appropriate, or recommend
revisions of CA deliverables.

e) Coordinate with EPA PO and Federal staff to
ensure adequate and timely resolution of
SCAP budgeting and fiscal issues.

f) Coordinate with appropriate state and
Federal staff to assure adequate progress
is made pursuant to SSC and CA-approved
schedules and Regional targets.

g) Submit work products on Federal lead Sites
to the State in accordance with applicable
SSCs and the review schedules in Attachment
B of this SHOA.

h) Review, comment, recommend approval or
revision of or approve as appropriate;
technical aspects of submittals from the
HONR according to the event schedule in
Attachment B of this SHOA.

5. Removal Program Coordination -

The State Regional Response Team representative and the
Removal Branch Chief, assisted by the Chief of Response

\ Section 1 at Grosse lie, HI, are responsible for overall
' Removal Program coordination and communication. They will

communicate through periodic telephone contacts and meetings,
as well as through the Federal Regional Response Team
meetings, to discuss issues, problems that may have arisen,
progress of the program and to plan future response
activities. In addition, the Chief of Response Section 1 at
Grosse He, Michigan, will maintain a continuing dialogue with
the HDNR.

0. Planning/Coordination Processes

1. Bi-annual Planning/Evaluation Processes

a. Participants in the bi-annual planning/evaluation
processes will be at least the State and the EPA
Superfund program first and second line supervisors.

b. Planning and evaluation sessions will be held in the 2nd
and 4th quarters between the EPA and HDNR to plan and
coordinate State-Federal activities for the coming
fiscal year. Evaluation sessions will be held in the
1st and 3rd quarters to evaluate program management by
the HONR and EPA. Meetings shall include discussions
and/or negotiations of the following items:

) - EPA and State goals and objectives for the coming
fiscal year for the removal, pre-remedial and remedial
programs



- MDNR/EPA resources (staffing, dollars, workload)

- MDNR/EPA SCAP projections and SPMS targets

- CAs/SSCs

- Schedules for deliverables

- MDNR-lead enforcement sites

- Implementation hurdles:
. site-specific
. administrative
. procedural

- Corrective actions for the EPA or State
shortf al1s/problems

- SMOA update

- Changes in lead agency designations

b. Results of these sessions shall include:

- Commitments/targets (both State and Federal)

- Schedules for new CAs and SSCs or major amendments

- Amendments to this SMOA

- Lead/Support agency designations

- A summary progress report prepared by the EPA PO, in
in consultation with the State

Ongoing Program Coordination

a) Communication -

In addition to the bi-annual planning/evaluation sessions, the EPA
and State Program representatives intend to engage in telephone
conference calls and meetings as needed. These calls and meetings
will provide opportunity to discuss ongoing and upcoming activities,
to discover and resolve problems between the two parties, and to
maintain open communication.

b) Program Status Data Management/Exchange -

The State and the EPA recognize and agree upon the need for a
simple, effective system for compiling and maintaining Superfund
program status data.

The parties agree to consider exchanging Superfund program status
through the use of the CERCLIS data base system or another mutually
agreed upon project/program data base system.

The Parties will work together to identify problems and to recommend
solutions to the data exchange system as necessary.



3. Non-Site-Specific Documents

The EPA PO or the Remedial Response Branch Chief are
responsible for providing the SPC or the Superfund Section
Chief, as appropriate, with copies of all EPA guidance,
policy, regulations, and laws that are made available to the
PO and are relevant to Superfund activities.

The State SPC or Superfund Section Chief agree to submit to
the EPA PO or Remedial Response Branch Chief, as appropriate,
copies of all non-site-specific State guidance, policy,
regulations and laws that are relevant to Superfund
activities.

E. Inter-Agency Site-Specific Coordination

1. Review and Oversight

Attachment B contains a list of response process subnittals
which lay be generated during the course of a Superfund
investigation/response action and designates the base level of
EPA/HDNR oversight for each of the subnittals. The
definitions of review/oversight activities for this attachment
are as follows:

a. Review and approve -

Site work or the next response process phase does not
proceed until the support agency reviews and provides
written approval.

b. Review and comment -

Site work or the next phase may proceed but the lead
agency shall incorporate support agency comments (if
any), as appropriate, into the site work. Written
comments not incorporated into the site work shall be
responded to in writing prior to production of final
documents, except that comments on draft Fact Sheets,
etc., may be responded to by telephone.

c. Submit for information/maintenance of support agency
files -

Lead agency submits a document to the support agency for
information and maintenance of the support Lead agency
file.

It should be noted the level of review/oversight activity
established in this article and Attachment B represents the
base level of support agency review/oversight. This base
level therefore nay be modified under various CAs, NSCAs or
SSCs that may exist under this umbrella agreement, as site
specific situations dictate.



2. Reasonable Notice of Important Activities

The lead agency shall attempt to consult with and provide
reasonable notification to the support agency on the
scheduling of public meetings, major site actions, negotiation
meetings or conference calls, or issuance of press releases,
Potentially Responsible Party (PRP) notice letters, and
proposed actions under Section 104 and 106.

3. Project/Agency Decision Coordination

a. Removal Activities

The EPA and MDNR agree to share information, including
data, for sites where removals have been or will be
conducted or where preliminary assessments or site
inspections indicate that removals may be required.

The MDNR agrees to identify Applicable or Relevant, and
Appropriate Requirements (ARARs) to the EPA in a timely
manner. To facilitate this, the MDNR will provide a
generic ARARs package to the EPA that may be considered
by the On Scene Coordinator (OSC). The State Regional
Response Team representative and the OSC will consult on
specific state ARARs for specific removal activities.
The EPA agrees that, to the extent practicable, the EPA
OSC will comply with ARARs.

b. Pre-Remedial Activities

It is agreed that the MDNR and EPA will coordinate their
site evaluation and decision making process to
accommodate each others' concerns. Specifically:

1} For other than Federal Facilities, the MDNR will
conduct selected Preliminary Assessment/Site
Inspection (PA/SI) activities and will conduct
all final Hazard Ranking System (HRS), and NPL
nomination activities for CERCLIS sites in the
State of Michigan;

2) The MDNR and EPA will work together to set
priorities for site activities at the PA, SI and
Expanded Site Inspection (ESI) stage for each
CERCLIS site under evaluation;

3} For State lead sites, the MDNR will provide a SI
or an ESI work plan to the EPA at a minimum of
one month before the planned event and the EPA
will provide technical comments and approval
within 10 working days of receipt;

4) The MDNR will provide PA, SI, and ESI reports and
status recommendations according to a quarterly
schedule and the EPA will provide technical
comments and/or approval within 30 working days
of receipt;



5) If the EPA and MDNR consider it necessary, the
HONR will identify candidate PA, SI, and ESI
sites to the EPA for investigation by the EPA
contractor to be performed according to a
schedule agreed upon by the EPA and MDNR;

6) The MDNR will provide technical review on all EPA
contractor SI or ESI work plans within 10 working
days of receipt by the MDNR;

7) The HDNR will provide to EPA both a technical
review and a site status recommendation for all
reports submitted by the EPA contractor within 30
working days of receipt by the MDNR;

8) The EPA will not task preparation of final MRS
score packages to its contractor nor nominate
sites to the NPL without obtaining agreement from
the MDNR;

9) The MDNR will provide concurrence to the EPA of
all NPL nominations when the priorities outlined
above have been agreed upon by the MDNR and EPA.

c. Remedy Development and Selection

1) It is agreed that the EPA and MDNR will discuss
the Alternatives Array Document within 30 days of
its receipt, at a meeting or conference call, to
determine whether any remedies to be considered
are inconsistent with the EPA or MDNR
philosophies or policies or whether any
additional remedies should be considered. If
either party determines such an inconsistency or
inadequacy to be present, it will communicate in
writing, to the other party the nature of the
inconsistency or inadequacy and what action(s)
might be taken as a result.

2) It is agreed that the EPA and MDNR will
coordinate their decision making process to best
consider each other's concerns. This will
include arranging for EPA Branch meetings and
MDNR Division review meetings, as appropriate,
within 45 days of receipt of the Agency Draft FS.
The support agency will attempt to hold a meeting
first, in order to have any concerns that may
arise voiced at the lead agency meeting.
Representatives of both agencies will be invited
to participate in these meetings.

3) Within the 45 day period, the EPA Remedial
Response Branch Chief and the MDNR Superfund
Section Chief will confer to determine whether a
remedy dispute exists.

10



d. Post-Remedy Selection Modifications

1) Whenever a significant remedy modification is
being considered by the lead agency, the lead
agency will notify the support agency in writing
of the modification under consideration. This
notification will include the reason that the
modification is being considered, and a
description of the proposed modification. After
the lead agency and the support agency discuss
the proposed modification, the EPA will determine
whether the proposed modification will require an
explanation of significant difference (ESD) or a
ROD amendment.

2) If a significant remedy modification is
considered during the course of negotiations with
PRPs, in addition to the above, the following
shall take place:

(a) The lead agency shall provide the support
agency with copies of any proposals or
other submittals relating to the proposed
modification to the remedy upon receipt.

(b) The lead agency and the support agency
shall consult on the proposed modification

'prior to the lead agency notifying the
PRPs of their approval or disapproval of
the proposal modification.

3) In considering whether a significant modification
requires a ROD amendment or an ESD, the following
shall apply:

(a) A ROD amendment shall be required whenever
the proposed modification to the remedy
fundamentally alters the hazardous waste
management approach selected in the ROD,

(b) An ESD shall be required whenever the
proposed modification to the remedy
incrementally changes a component of a
remedy with respect to scope, performance
or cost, but does not fundamentally alter
the hazardous waste management approach
selected in the ROD.

e. Remedial Action Change Orders

Specific provisions to address support agency concerns
over potential change orders, will be negotiated as part
of site-specific SSCs.

f. Enforcement

It is agreed that the agencies will attempt to
coordinate enforcement efforts for individual sites.

11



The support agency will be given the opportunity to
participate in or be a party to negotiations or other
enforcement action. When the support agency chooses to
participate in negotiations or other enforcement
actions, the lead agency will consult with the support
agency prior to scheduling meetings or conference calls
and prior to making any determinations which might
affect the remedy (or other response action), the
support agency's role in the conduct of the remedy (or
other response action) or the support agency's cost
recovery, natural resource damage or other claims.
Neither agency may compromise the cost recovery or
natural resource damage claim of the other.

1) RI/FS - The lead agency will notify the support
agency of impending negotiations for the PRP lead
RI/FS and provide an opportunity for the support
agency to participate. Such notification shall
occur at least 1 week prior to issuance of PRP
notice letters.

2) Remedial Design/Remedial Action (RO/RA) - The EPA
and the State will meet to discuss site specific
enforcement strategy during the public comment
period for the Proposed Plan or at least 1 month
prior to any meetings with PRPs to initiate
negotiations, whichever comes first.

Along with site specific enforcement issues,
discussions will include preliminary decisions on
whether the support agency will participate in
negotiations and whether a 2 or 3 party agreement
is appropriate for the site. Such meetings shall
include appropriate technical staff, supervisors
and legal counsel.

F. Resolution of Disputes

The agencies shall use their best efforts to resolve all differences
of opinion informally, promptly, and in good faith. If a dispute
arises which the agencies are unable to resolve informally, the
agencies agree to initiate a formal dispute resolution process, as
described herein. This dispute resolution process may be used for
site specific issues to the extent it does not conflict with the
dispute resolution process specified in a legally binding document
controlling CERCLA activities at a particular site.

1. When State and Federal staff cannot resolve a disagreement,
the dispute initiator will refer the issue to the first line
supervisors at both agencies. This referral shall be in
writing and shall set forth the specific points of the
dispute. The receipt date of this referral by both agencies
shall be the date which begins the formal dispute resolution
process, and therefore starts the clock.

12



2. The first line supervisors will have 5 working days to resolve
the dispute. At a minimum, there will be a conference call
between the supervisors. If the first line supervisors cannot
resolve the dispute within 5 working days, the first line
supervisors shall prepare a written report on the dispute
which shall set forth the specific points of the dispute, the
positions of the respective agencies and the actions each
agency considers necessary to resolve the dispute. These
reports shall be prepared, submitted to the next supervisory
level and copied to each Agency's management chain through the
Division Director/Chief level, within 10 working days of
receipt of the dispute referral.

3. Issues not resolved at the first line supervisor's level
within the 5 working days will be escalated up the respective
agency management chains in accordance with the table below.
Each time an issue is escalated to the next higher level, the
escalation notice shall be written and shall contain the
information specified in #2 above.

EPA and MDNR Management Chain

EPA MDNR TIME FRAME

RPM/SAM SPM/PPM 10 working days
Section Chief Unit Chief 5 working days
Branch Chief - Section Chief 5 working days
Assoc. Div. Director Division Chief 5 working days
Regional Administrator Deputy Director 10 working days

4. The time frames referred to above may be extended by mutual,
written agreement.

5. If the agencies reach agreement in step #3 during this
process, that agreement/resolution shall be described in
writing by the disputing agency and signed by both agencies.

6. If agreement is not reached after escalating the issue through
the agencies' management chains, the EPA shall resolve the
dispute by providing written notification of the resolution to
the MDNR, with the Regional Administrator's signature. The
EPA must set forth the basis for its decision in the written
notice.

7. If the written resolution does not satisfy the MDNR, the
agencies can jointly refer the dispute to the assistant
Administrator for Solid Waste and Emergency Response, who will
attempt to resolve the dispute. The EPA will endeavor to
reach mutual resolution before any decision is made by the EPA
to assert a management option. The MDNR understands that the
EPA may take that option and, by this agreement, the MDNR does
not waive any rights or responsibilities it has in regard to
this issue.

13



6. Reporting

Quarterly progress, significant developments, and procurement
reports for State-lead sites under CAs should be submitted in
accordance with the new regulatory requirements of 40 CFR 35.6650,
35.6655, and 35.6665, respectively. Reports are due 45 days after
the end of each quarter of the Federal fiscal year.

H. Exclusion of Third Party Benefits

This Agreement is intended to benefit only the State and EPA. It
extends no benefits or rights to any party, including PRP's, not
signatory to this Agreement.

I. Negation of Agency Relationship

Nothing contained in this Agreement shall be construed to create,
either expressly or by implication, the relationship of agency
between the EPA and the State.

The parties hereto have executed this Superfund Memorandum of Agreement in two
(2) copies, each of which shall be deemed an original.

For the State of Michigan

Director, Department of Date
Natural Resources

For the Environmental Protection Agency

Regional Administrator Date

14



.ttachment B
U.S. EPA/MDNR

Remedial Investigation/Feasibility Study (RI/FS) Activities

Document

la) (RI/FS Scoping Meeting)
b) RI/FS Wo'rkplan (incl.

CRP, HSP, SP) - (excl.
QAPP)
Draft
Final

2a) (Pre-QAPP Meeting)
b) QAPP

1st Draft
2nd Draft
Final

3. Draft Health
1 Assessement

1 4. RI Technical Memoranda

5. RI Report
• Draft '

1 Final

laximum
Review,
lotice or
Action Time
(Calendar
Pays)

14

30
14

14

30
14

21

14

' 30'
14

U.S. EPA Role 1

State-Lead
Fund Project
(S) (State
recommends
approvals)

Consultation

Comment
Approval ;

Consultation

Comment
Comment
Approval

Comment

Comment

Comment
Approval

*(See
Note) '

State-Lead
Enf, (2-
Party)
Project (PS)
(Ho Federal
Oversight
Funding)

Consultation

Comment
Comment

Notified'

File

Comment

Comment

MDNR

I

U.S. EPA-Lead
1 Fund Project 1
(?)

1 Consultation 1

1 Comment 1
Comment

Notified

File

1 Comment

1 Comment

Role '

U.S. EPA
Lead 2-Party
Enforcement
Project

Consultation

Comment
Comment

.Notified

Comment
Comment
Comment

Comment

[ Comment

Comment
Comment"

1 Comment
I Comment

Comment
| comment

* Motet On a site-specifio basis, U.S. EPA may or may not agree to provide comments to MDNR
throughout the RX/7B process. The column represents U.S. EPA's role, should
U.S. EPA elect to ao participate.



LtacJuuenl 0
U.S. EPA/MDtm

Remedial Investigation/Feasibility Study (RI/FB) Activities

Document

6a) Alternatives Array
ARARB Solicitation)

b) Alternatives Array
Meeting ]

.
7. Treatability Study

Workplan
Draft
Final

8 . FS Report
a) Agency Draft FS
b) Public Comment FS

9a) Draft Proposed Plan
i b) Final Proposed Plan

lOa) Draft ROD
b) Draft Responsiveness

Summary
c) Final ROD (incl.

Resp. Summary

11. Draft BSD
Final BSD

12. Draft Fact Sheet/
Update/ Progress
R rt

Maximum
Review,
Notice or
Action Time
(Calendar
Dava)

30

30

i 30
14

45
14

14
2

14
14

7

•v
(2 working
days)

U.S. EPA Role | MDNR

State-Lead
Fund Project
(S) (State
recommends
approvals)

Provide
Federal ARARs
to State

1 Consultation

I Comment
1 Approval
i

I Comment
1 Approval

I Comment
1 Approval

1 Comment
Comment

1 Approval/
I Issuance

1 Comment
Approval

1 Comment

*(See
Mote)

State-Lead
Enf. (2-
Party)
Project (PS)
(No Federal
Oversight 1
Funding)

-
'rovide
federal
iRARs to
State
Consultation ]

U.S. EPA-Lead
Fund Project
'(F)

Provide state
ARARs to U.S.
EPA

Consultation

_J*ole

U.S. EPA Lead
2-Party
Enforcement
Project

Provide State
ARARs to U.S.
EPA

| Consultation
i

Comment 1 Comment
Comment Comment

I Comment
1 Comment

— . — i
Comment . I Comment
Comment | Comment

Comment
Comment

Comment
Comment

Concur/
Non-concur

Comment f .
Concur//
Non-concur

Comment
1 Comment

Comment
Commentj i .

1 Concur/
Non-concur

Comment
Concur/
Non-concur

Comment I Comment

] Comment
I Comment

I Comment
1 Comment

1 Comment
1 Comment

1 Concur/
1 Non-concur

1 Comment
J Concur/
Non-concur

I Comment

* (Note Review times anX aqanov roles for ROD JV Aments are identical to those for pnna) .



ttaohnent B

1.
2.

U.S. EPA/MDNR
Enforcement Activities

Document

Maximum
Review Time

Draft RD/RA Consent Decree
Draft Scope of Work (SOW) for Consent
Decree or Unilateral Admin. Order
or Admin. Order by Conserit_

3. Revised SOW incorporating support
Agency comments (ae appropriate)

4. Proposed changes to SOW during PRP
negotiations .

30

30

14

As specified by
lead Agency

U.S. EPA Role

(See Note)
State-Lead
Enforcement (2-Party)
Project (No Federal
Oversight Funding)

Comment

Comment

Comment

Comment

MDNR Role

U.S. EPA-Laad
Enforcement (2-
Party) Project

Comment

Comment

Comment

Comment

On a site-specific basis/ U.S. EPA may or may not agree to provide comments to MDNR throughout the
state-enforcement process. The column represents U.S. BPA's role/ should 0.8. EPA elect to so
participate.



tuacnment D
U.S. EPA/MDHR

Design/ Construction, O t M, Deletion Activities

1 pocurcent /Meeting

i 1. RD Pre-WorkPlan Meeting

; 2a) Draft RD Workplan
b) Final RD Workplan

3a) Preliminary (e.g. 30%) Design
b) Preliminary Design Meeting

4a) Intermediate (e.g. 60%)
Design (if required)

b) Intermediate Design Meeting

5a) Pre-Final (e.g. 95%) Design
b) Pre-Final Design Meeting

6. Final Design (incl. Bid Specs
for "Fund" sites)

7a) Draft Superfund State
Contract

b) Final Superfund State
| Contract

[

Maximum
Review /
Notice or
Action
Time
(Calendar

i Days)

14

30
1 14

«•
30

14

45
1 14

1 "
1 "

U O PPA• w « btrrv

1

State-Lead
Fund Project
<S)

Consultation

I Comment
1 Approval
1 Comment
1 Consultation

1 Comment

1 Consultation

I Comment
1 Consultation

1 Approval

Role

* (See Note)
State-Lead
Enf. (2-
party)
Project (No
Federal
funds) (PS)

Consultation

Comment
I Comment

1 Comment
1 Consultation
1 ^1 Comment

1 Consultation

I Comment
1 Consultation

I Comment

:::.:;.i

MDNR

U.S. EPA -
1 Lead Fund 1
1 Project (F)

1 Consultation .)

1 Comment
1 Comment

I Comment
1 Consultation

1 Comment

1 Consultation

i Comment
Consultation

I Approval
i I

I Comment

1 Approval

Role

U.S. EPA
Lead (2-
Party)
Enforcement
Project (RP)

Consultation

Comment
Comment

Comment
Consultatiot

1 Comment

i Consultatio

1 Comment
Consultatio

i Comment

1
on a aite-specifio basis, U.S. EPA may or may not agree to provide comments to MDNR throughout th*
Design/ Construction and OHM process. The column represents U.S. EPA'a role, should U.S. EPA elect
to ao participate. . i



vttaohmenit B

U.S. EPA/HDNR
Design/ Construction/ 0 6 M/ Deletion Activities

Document/^ee^ina
8. Pre-Bia Meeting

9. Site Inspections
a) Construction (periodic)
b) Pre-Final
c) Final

10. Draft RA Completion Report

| lla) Draft OfcM Plan
b) Final OS.M Plan

1 12 . Closeout Report

13a) Draft Deletion Package
|| b) Final Deletion Package

•

laximum
Review,
Notice
or
Action
Time
Calendar
Days)

1 A14

\

30

30
30

30

21
30

u.s. EP;

State-Lead
Fund Project

i»onsui uauxon

Consultation
Consultation
Consultation

Comment

Comment
Approval

Approval

Comment
Approval

h ROkE
(See

Notes) I
State-Lead
Enf. (2-
party)
>roject (No
Federal 1
funds) (PS)

Consultation
Consultation
Consultation

Comment

Comment
Comment

Comment

Comment
Approval i

U.S. EPA -
Lead Fund
Project (F)

UOnBU luAulOn

Consultation
Consultation
Consultation

Comment

Comment
Approval

1 Approval

1 Comment
1 Approval

BOLE

U.S. EPA Lead
(2-Party)
Enforcement
Project (RP)

Consultation
Consultation
Consultation

Comment

Comment
Comment

Comment

Comment
Approval



ATTACHMENT B

ACT 307
PUBLIC ACTS OF 1982, As Amended

"Environmental Response Act"
MCL 299.601 etseq.

PURPOSE

An Act to provide for the identification, risk assessment, and priority evaluation of
environmental contamination at certain sites in this state; to provide for response activity;
to prescribe certain powers and duties of the Governor, certain state agencies and
officials, and other persons; to provide for the promulgation of rules; to require record
notice regarding the status of certain facilities; to create certain funds and provide for
their expenditure; to provide for public participation; to provide for methods of dispute
resolution; to authorize grants, loans, and awards; to create certain boards, councils, and
offices and to prescribe their powers and duties; to provide for judicial review, and to
provide certain remedies and penalties.

ADMINISTERING AGENCY
Michigan Department of Natural Resources
Environmental Response Division



ACT 307
PUBLIC ACTS OF 1982, As Amended

"Environmental Response Act*

APPLICABILITY DETERMINATION

1. Substances Covered: Chemicals or other material which is or may become injurious
to the public health, safety, or welfare or to the environment

2. Time Period Covered: After July 1,1990

3. Types of Facilities Covered: Facilities and sites with environmental contamination

4. Persons Covered: An individual, sole proprietorship, partnership, association,
corporation, the state, or a political subdivision of the state

5. Actions Covered: Response activities with regard to the release of a hazardous
substance, or the potential release of a discarded hazardous substance, in a quantity,
which is or may become injurious to the environment, or to the public health, safety,
or welfare



ACT 307
PUBLIC ACTS OF 1982, As Amended

"Environmental Response Act"

RELEVANCY AND APPROPRIATENESS DETERMINATION

1. Requirement's Specific Goals and Objectives: To protect the public health, safety,
and welfare and the environment of this state

2. Purpose of Requirement in Program of Origin: To provide for appropriate response
activity to eliminate the environmental contamination caused by the presence of
hazardous substances at sites containing hazardous substances that pose a danger to
the public health, safety, and welfare and to the environment of this state

3. Regulated/Affected Media: Air, ground water, surface water, soil

4. Substances Covered: Refer to Applicability Determination - No. 1

5. Regulated/Affected Entities: Facilities and sites with environmental contamination

6. Regulated Action or Activity: Refer to Applicability Determination - No. 5

7. Variances, Waivers or Exemptions: None

8. Regulated/Affected Location: Facilities and sites with environmental contamination

9. Regulated/Affected Structure or Facility: Facilities and sites with environmental
contamination

10. Affected Resource Use or Potential Use: Air, groundwater, surface water, soil,
recreational land

SMC/nlc/JMK
[pvk-301-86]
70070.00-dt
050691
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THE ENVIHOMCENTAL RESPONSE ACT
Act 307 Of 1982

XXXX Act 307 of 1982.amended THIS AMENDED TITLE IS EFFECTIVE
JULYJ, 1991 XXXX

AN ACT to provide for the identification, risk assessment, and
priority evaluation of environmental contamination at certain sites
in this state; to provide for response activity at certain facilities
and sites; to prescribe the powers and duties of the governor, cer-
tain state agencies and officials, and other persons; to provide for
the promulgation of rules; to require record notice regarding the
status of certain facilities; to create certain funds and provide for
their expenditure; to provide for public participation; to provide
for methods of dispute resolution; to authorize grants, loans, and
awards; to create certain boards, councils, and offices and to pre-
scribe their powers and duties; to provide for judicial review; and
to provide certain remedies and penalties.

-Am. 1987, Act
Eff. July 27,

History: 1982, Act 307, Imd. Eff. Oct. 13, 1982;-
166, Eff. Jan. 1, 1988;—Am. 1989, Act 157, Imd.
1989—Am. 1990, Act 233, Eff. July 1, 1991.

The People of the State of Michigan enact:

XXXX 299.60{.amended THIS AMENDED SECTION IS EFFECTIVE JULY I,
1991 XXXX

299.601 Legislative finding and declaration.

Sec. 1. The legislature hereby finds and declares:

(a) That there exist in this state certain facilities containing
hazardous substances that pose a danger to the public health, safety,
or welfare, or to the environment of this state.

(b) That there is a need to provide for a method of eliminating
the danger of environmental contamination caused by the existence of
hazardous substances at sites within the state.

(c) That it is the purpose of this act to provide for appropriate
response activity to eliminate the environmental contamination caused
by the presence of hazardous substances at sites within the state.

(d) That there is a need for additional administrative and judi-
cial remedies to supplement existing statutory and common law
remedies.

(e) That the responsibility for the cost of response activities
pertaining to a release or threat of release and repairing injury,
destruction, or loss to natural resources caused by a release or
threat of release should not be placed upon the public except when
funds cannot be collected from, or a response activity cannot be
undertaken by, a person liable under this act, in conjunction with an
appropriate contribution, if applicable, from a fund administered by
the orphan share administration.

(f) That to the extent possible, consistent with requirements
under this act and rules promulgated under this act, response activi-
ties shall be undertaken by persons liable under this act.

(g) That this act is intended to provide remedies for facilities
posing any threat to the public health, safety, or welfare, or to the
environment/ regardless of whether the release or threat of release



of a hazardous substance occurred before or after the effective date
of this act* and for this purpose this act shall be given retroactive
application. However* criminal and civil penalties provided in the
amendatory act that added this subdivision shall only apply to viola-
tions of this act that occur after the effective date of the amenda-
tory act that added this subdivision.

(b) That money should be appropriated by the legislature for
response activities taking into consideration the order that sites
are on the list described in section 6(1)Id) and applicable provi-
sions of the environmental protection bond implementation act* Act
Mo. 328 of the Public Acts of 1988, being sections 299.671 to 299.685
of the Michigan Compiled Laws.

(1) That a site that is owned by the federal government* the
state* or a local unit of government, or a site where a release or
threat of release is caused by the federal government, the state* or
a local unit of government* should not be treated differently in
terms of the expenditure of money for response activities than any
other site on the list described in section 6(1)(d).

(j) That if a person that-may be liable under section 12 is the
state or a local unit of government, tills act should be enforced by
the attorney general and the department in the same manner as it
would be for any other person that may be liable under section 12.

(k) That prior to expending money to undertake remedial action at
a site* the department should assure a private or public funding
source* or a combination of funding sources* that is sufficient to
assure that the response activities at the site proceed without
interruptions caused oy insufficient financial resources until the
site meets or exceeds the standards established by the depart me ill for
that site.

C-O That this act is not intended to impose penalties or exemplary
damages upon parties conducting response activities pursuant to a
decree" or order to which the United States is a party.

fm) That this act is intended to foster the redevelopment and
reuse of vacant manufacturing facilities and abandoned industrial
sites that have economic development potential* if that redevelopment
or reuse assures the protection of the public health* safety* wel-
fare* and the environment.

History: 1982, Act 307, Imd. Eff. Oct. 13* 1982;—Am. 1990* Act
234* Eff. July 1, 1991.

Cited in other sections: Section 299.601 et seq. is cited in
SS 299.419b* 299.678; 299.847, and 333.26219.

Administrative rules: R 299.5101 et seq. of the Michigan
Administrative Code.

299.602 Short title.

Sec. 2. This act shall be known and may be cited as "the environ-
mental response act".

History: 1982, Act 307, Imd. Eff. Oct. 13. 1982.

XZXX 299.603.amended THIS AMENDED SECTION IS EFFECTIVE JULY 1,
1991 XXXX



299.603 Definitions.

Sec. 3. A* used in this act:

(a) "Act of God" means an unanticipated grave natural disaster or
other natural phenomenon of an exceptional, inevitable, and irresist-
ible character, the effects of which could not have been prevented or
avoided by the exercise of due care or foresight.

(b) "Agricultural property" means real property used for farming
in any of its branches, including .cultivating of soil; Growing ana
harvesting of any agricultural, horticultural, or floricultural com-
modity; dairying; raising of livestock, bees, fish, fur-bearing ani-
mals, or poultry; turf and tree farming; and performing any practices
on a farm as an incident to, or in conjunction with, these farming
operations. Agricultural property does not include property used for
commercial storage, processing, distribution, marketing, or shipping
operations.

(c) "Attorney general" means the department of the attorney
general.

(d) "Commercial lending institution" means a state or nationally
chartered bank, a state or federally chartered savings and loan asso-
ciation or savings bank, or a state or federally chartered credit
union, or other state or federally chartered lending institution or a
regulated affiliate or a regulated subsidiary of any of these
entities. •

(e) "Department" means the director of the department of natural
resources or.his or her designee.

(f) "Director" means the director of the department of natural
resources.

(g) "Directors" means the directors or their designees of the
departments of natural resources, public health, agriculture, and
state police.

in) "Disposal" means the discharge, deposit, injection, dumping,lling, leaking, or placing of any hazardous substance into or on
any land or water so that the hazardous substance or any constituent
of the hazardous substance may enter the environment or be emitted
into the air or discharged into any groundwater or surface water.

(i) "Enforcement costs" means court expenses, reasonable attorney
fees of the attorney general, and other reasonable expenses of an
executive department that are incurred in relation to enforcement
under this act or rules promulgated under this act, or both.

(j) "Environment" or "natural resources" means any land, surface
water, groundwater, subsurface, strata, air, fish, wildlife, or biota
within the state.

(k) "Environmental contamination" means the release of a hazardous
substance, or the potential release of a discarded hazardous sub-
stance, in a quantity, which is or may become injurious to the envi-
ronment, or to the public health, safety, or welfare.

(I) "Evaluation" means those activities including but not limited
to investigation, studies, sampling, analysis, development of feasi-
bility studies, and administrative efforts, that are needed to



determine the nature, extent, and inapt of a release or thraat of
release and necessary response activities.

(•) "Facility" aeans any area, place, or property where a hazard-
ous substance has been released, deposited, stored, disposed of, or
otherwise COSMS to be located.

(n) "Feasibility study" swans a process for developing, evaluat-
ing, and selecting appropriate response activities.

(o) "Fund" means the environmental response fund established in
section 9, except as otherwise provided In section llf.

(p) "Hazardous substance" means I or more of the following!

(i) A chemical or other Material which is or soy IIIIIBMI injurious
to the public health, safety, or welfare or to the environment.

(ii) "Hazardous substance" as defined in the comprehensive envi-
ronmental response, compensation, and liability act of 1980, Public
Law 96-510, 94 Stat. 2767.

(i«) "Hazardous waste" as defined in the hazardous waste
•ent act, Act Ho. 64 of the Public Acts of 1979, bei'ng
sections 299.501 to 299.551 of the Michigan Compiled Laws.

„ "Petroleum" as defined in the leaking underground storage
tank act. Act Bo. 478 of the Public Acts of 1988, being sections;
299.831 to 299.850 of the Michigan Compiled Laws.

(q) "Interim response activity" means the cleanup or removal of a
released hazardous substance or the taking of other actions, prior to
the implementation of a rsmidi •! action, as may be necessary to pre-
vent, minimize, or mitigate injury to the public health, safety, or
welfare, or to the environment. Interim response activity also
includes, but is not limited to, measures to limit access, replace-
ment of water supplies, and temporary relocation of people as deter-
mined to be necessary by the department. In addition, interim
response activity means the taking of other actions as may be i
sary to prevent, minimize, or mitigate a threatened release.

(r) "Local health department" means that term as defined in
section 1105 of the public health code. Act Ho. 368 of the Public
Acts of 1978, being section 333.1105 of the Michigan Compiled Laws.

Is) "Local unit of government" means a county, city, township, orlage, an agency of a local unit of government, an authority or any
other public body or entity created by or pursuant to state law.
Local unit of government does not include the state or federal gov-
ernment or a state or federal agency.

(t) "Operator" means a person that is in control of or responsible
for the operation of a facility. Operator does not include any of the
following:

(i) A person that, without participating in the management of the
facility, holds indicia of ownership primarily to protect the

Krson's security interest in the facility, including, but not
sited to, a vendor's interest under a recorded land contract. For

the purposes of this act, a commercial lending institution shall not
be construed to be participating in the management of a facility by
extending credit, providing financial services, providing financial
advice, or supervising a plan to resolve financial difficulties for



an operator, or conducting or causing to be conducted a prudent or
legally required review or investigation of environmental matters
related to the facility or the operator of this facility/ if the
actions of the commercial lending institution do not suggest, con-
done , or encourage the treatment or handling of a hazardous substance
by the operator in a manner that results in a rrelease.

ency, abandonment, or other circumstances in which the govern-
ment involuntarily acquires title or control by virtue of its govern-
mental function, a local unit of government to which ownership or
control of the facility is transferred by the state, or the state or
a local unit of government that acquiredf ownership or control of the
facility by seizure, receivership, or forfeiture pursuant to the
operation of law or by court order. In case of an acquisition
described in this subparagraph by the state or a local unit of gov-
ernment, operator means a person that was in control of or responsi-
ble for operation of the facility immediately before the state or
local unit of government acquired ownership or control. The exclusion
provided in this subparagraph shall not apply to the state or a local
unit of government that caused or contributed to the release or
threat of a release from the facility.

(<{{) The operator of an underground storage tank system, as
defined in the leaking underground storage tank act. Act No. 478 of
the Public Acts of 1988, being sections 299.831 to 299.850 of the
Michigan Compiled Laws, from which there is a release or threat of
release if all of the following conditions are met:

(A) The operator reported the release or threat of release to the
department of state police, fire marshal division, within 24 hours
after confirmation of the release or threat of release.

(B) The release or threat of release at the facility is solely the
result of a release or threat of release of a regulated substance as
defined in Act No. 478 of the Public Acts of 1988 from an underground
storage tank system.

(C) The operator is in compliance with the requirements of Act
No. 478 of the Public Acts of 1988, and any promulgated rules or any
order, agreement, or judgment issued or entered into pursuant to that
act.

(tv) A state or local unit of government that holds or acquires an
easement interest in a facility, holds or acquires an interest in a
facility by dedication in a plat, or by dedication pursuant to Act
No. 283 of the Public Acts of 1909, being sections 220.1 to 239.6 of
the Michigan Compiled Laws. The exclusion provided in this subpara-

?raph shall not apply to the state or a local unit of government thatolds an easement or dedication if the state or that local unit of
government caused or contributed to a release or threat of release,
o.r if equipment owned or operated by the state or that local unit of
government caused or contributed to the release or threat of release.

(v) A person that holds an easement interest in a facility for the
purpose of conveying or providing goods or services, including, but
not limited to, utilities, sewers, roads, railways, and pipelines; or
a person that acquires access through an easement. The exclusion pro-
vided in this subparagraph shall not apply to a person that holds an
easement if that person caused or contributed to a release or threat
of release, or if equipment owned or operated by that person caused
or contributed to the release or threat of release.



(vi) A person that satisfies all of the following:

(A) The release was caused solely by a third party who is not an
emplnjnn or agent of the person, or whose action was not associated
with a contractual relationship with the person.

(B) The hazardous substance was not deposited* stored* or disposed
of on the property upon which the person operates.

(C) The person at the time of transfer of the right to operate on
the property discloses any knowledge or information concerning the
general nature and extent of the release as required in section foe.

fa) 'Owner* means a person that owns a facility. Owner does not
include any of the following:

m A person that* without participating in the management of the
facility* holds indicia of ownership primarily to protect the

Krson's security interest in the facility* including* but not
sited to* a vendor's interest under a recorded land contract. For

the purposes of this act* a cosmercial lending institution shall not
be construed to be participating in the management of a facility by
extending credit* providing financial services* providing financial
advice* or supervising a plan to resolve financial difficulties for
an owner* or conducting or causing to be conducted a prudent* or
legally required review or investigation of environmental matters
related to the facility or the owner of the facility, if the actions
of the commercial lending institution do not suggest* condone* or
encourage the treatment or handling of a hazardous substance by the
owner in a manner that results in a release.

(•ii) The state or a local unit of government that acquired owner-
ship or control of the facility involuntarily through bankruptcy* tax
delinquency* abandonment, or other circumstances in which the govern-
ment involuntarily acquires title or control by virtue of its govern-
mental function, a local unit of government to which ownership or
control of the facility is transferred by the state* or the state or
a local unit of government that acquires ownership or control of the
facility by seizure, receivership, or forfeiture pursuant to the
operation of law or by court order. In case of an acquisition
described in this subparagraph by the state or a local unit of gov-
ernment, owner mains any person who owned or controlled activities at
the facility immediately before the state or local unit of government
acquired ownership or control. The exclusion provided in this sub-
paragraph shall not apply to the state or a local unit of government
that caused or contributed to the release or threat of a release from
the facility.

fiii) A person that satisfies all of the following:
(A) The release was caused solely by a third party, who is not an

employee or agent of the person, or whose action was not associated
with a contractual relationship with the person.

(B) The hazardous substance was not deposited* stored* or disposed
of on that person's property.

(C) The person at the time of transfer of the property discloses
any knowledge or information concerning the general nature and extent
of the release as required in section lOc.

(iv) The owner of an underground storage tank system* as defined
in the leaking underground storage tank act. Act No. 478 of the



Public Acts of 1988, being sections 299.831 to 299.850 of the
Michigan Compiled Laws, from which there is a release or threat of
release if all of the following conditions are met:

(A) The owner reported the release or threat of release to the
department, of state police, fire marshal division, within 24 hours
after confirmation of the release or threat of release.

(B) The release or threat of release at the facility is solely the
result of a release or threat of release of a regulated substance as
defined in Act No. 478 of the Public Acts of 1988 from an underground
storage tank system.

(C) The owner is in compliance with the requirements of Act
No. 478 of the Public Acts of 1988, and any promulgated rules or any
order, agreement, or judgment issued or entered pursuant to that act.

I

(v) A state or local unit of government that holds or acquires an
easement interest in a facility, holds or acquires an interest in a
facility by dedication in a plat, or by dedication pursuant to Act
No. 283 of the Public Acts of 1909, being sections 220.1 to 239.6 of
the Michigan Compiled Laws. The exclusion provided in this subpara-

Iraph shall not apply to the state or a local unit of government thatolds an easement or dedication if that state or local unit of gov-
ernment caused or contributed to a release or threat -of release, or
if equipment owned or operated by the state or that local unit of
government caused or contributed to the release or threat of release;

(vi) A person that holds an easement interest in a facility for
the purpose of conveying or providing goods or services, including,
but not limited to, utilities, sewers, roads, railways, and pipe-
lines; or a person that acquires access through. an easement. The
exclusion provided in this subparagraph shall not apply to a person
that holds an easement if that person caused or contributed to a
release or threat of release, or if equipment owned or operated by
that person caused or contributed to the release or threat of
release.

(vti) A person that holds only subsurface mineral rights to the
property and has not caused or contributed to a release on the
property.

(v) "Permitted release" means 1 or more of the following:

(i) A release in compliance with an applicable, legally enforce-
able permit issued under state law.

(•it) A lawful and authorised discharge into a permitted waste
treatment facility.

(tit) A federally permitted release as defined in the comprehen-
sive environmental response, compensation, and liability act of I960,
Public Law 96-510, 94 Stat. 2767.

(w) "Person" means an individual, sole proprietorship, partner-
ship, joint venture, trust, firm, joint stock company, corporation,
including a government corporation, association, local unit of gov-
ernment, commission, the state, a political subdivision of the state,
an interstate body, the federal government, a political subdivision
of the federal government, or any other legal entity.

(x) "Release" includes, but is not limited to, any spilling,
leaking, pumping, pouring, emitting, emptying, discharging,



injecting, escaping, leaching, dumping, or disposing of a hazardous
substance into the environment, or the abandonment or discarding of
barrels, containers, and other closed receptacles containing a haz-
ardous substance. Release does not include any of the following:

(i) A release that results in exposure to persons solely within a
workplace,* with respect to a claim that these persons may assert
against their employers.

(ii) Emissions from the engine exhaust of a motor vehicle, rolling
stock, aircraft, or vessel.

(ii<) A release of source, by-product, or special nuclear material
from a nuclear incident, as those terms are defined in the atomic
energy act of 1954, chapter 1073, 68 Stat. 919, if the release is
subject to requirements with respect to financial protection estab-
lished by the nuclear regulatory coamisslon under section 170 of the
atomic energy act of 1954, chapter 1073, 71 Stat. 576, 42 U.S.C.
2210, or, any release of source by-product, or special nuclear mate-
rial from any processing site designated under section 102(a)(1)
title I or 302(a) of title III of the uranium mill tailings radiation
control act of 1978, 42 O.S.C. 7912 and 7942.

(iv) If applied according to label directions and according to
generally accepted agricultural and ••niijemf nf practices, the appli-
cation of a fertiliser, soil conditioner, agronoaically applied
manure, or a pesticide, or a combination of these substances. As used
in this subparagraph, fertilizer and soil conditioner have the mean-
ing given to these terms in the fertilizer act of 1975, Act Ho. 198
of the Public Acts of 1975. being sections 286.751 to 286.767, and
pesticide has the meaning given to that term in the pesticide control
act. Act Ho. 171 of the Public Acts of 1976, being sections 286.551
to 286.581 of the Michigan Compiled Laws.

(y) "Remedial action* includes, but is not limited to, cleanup,
removal, containment, isolation, destruction, or treatment of a haz-
ardous substance released or threatened to be released into the envi-
ronment, monitoring, maintenance, or the taking of other actions that
may be necessary to prevent, minimize, or mitigate injury to the
public health, safety, or welfare, or to the environment.

(z) "Remedial action plan" means a work plan for performing reme-
dial action under this act.

(aa) "Response activity" means evaluation, interim response activ-
ity, remedial action, or the taking of other actions necessary to
protect the public health, safety, or welfare, or the.environment, or
the natural resources. Response activity also includes health assess-
ments or health effect studies carried out under the supervision, or
with the approval of, the department of public health, and enforce-
ment actions related to any response activity.

(bb) "Response activity costs" or "costs of response activity"
means all costs incurred in taking or conducting a response activity,
including enforcement costs.

(cc) "Rule" means a rule promulgated pursuant to the administra-
tive procedures act of 1969, Act No. 306 of the Public Acts of 1969,
being sections 24.201 to 24.328 of the Michigan Compiled Laws.

(dd) "Science advisory council" means the science advisory council
created in section lid.



(ee) "Site" means the location of environmental contamination.

(ff) "Threatened release" or "threat of release" means any circum-
stance that may reasonably be anticipated to c*use a release.
Historys F982, Act 307, Imd. Eff. Oct. 13, 1982;--Am. 1984, Act

388, Imd. Eff. Dec. 28, 1984;—Am. 1990, Act 234, Eff. July 1, 1991.

Cited in other sectional Section 299.603 is cited in SS 213.54 and
299.621.

Administrative rules: R 299.5(Of et seq. of the Michigan
Administrative Code.

XXXX 299.604.amended THIS AMENDED SECTION IS EFFECTIVE JULY 1,
1991 XXXX »

299.604 Federal assistance.

Sec. 4. The department shall seek federal assistance for response
activities required at facilities in this state.

History: 1982, Act 307, Imd. Eff. Oct. 13, 1982;—Am. 1990, Act
234, Eff. July 1, 1991.

XXXX 299.605.amended THIS AMENDED SECTION IS EFFECTIVE JULY 1,
1991 XXXX

299.605 Coordination of activities} rules.

Sec. 5. The department shall coordinate all activities required
under this act and shall promulgate rules to provide for the per-
formance of response activities, to reflect and effectuate the powers
and duties of the department under this act, and as otherwise neces-
sary to carry out the requirements of this act.

History: 1982, -Act 307, Imd. Eff. Oct. 13, 1982;—Am. 1990, Act
234, Eff. July 1, 1991.

Administrative rules: R 299.5101 et seq. of the Michigan
Administrative Code.

XXXX 299.606.amended THIS AMENDED SECTION IS EFFECTIVE JULY I,
1991 XXXX

299.606 Duties of department; removal of site from list; "list"
defined.

Sec. 6. (1) The department shall do all of the following:

(a) Upon discovery of a site, identify and evaluate the site for
the purpose of assigning to the site a priority score for response
activities. Upon assignment to the site of a priority score for
response activity, the site shall retain the same score assignment
unless a substantial body of data is provided to or available to the
department indicating to the department that a substantial change in
the score is warranted, and a person requests rescoring for a site
during the annual public comment period following the publication of
the list, or the department determines that rescoring is appropriate.

(b) Develop 1 or more numerical risk assessment models for assess-
ing the relative present and potential hazards posed to the public
health, safety, or welfare, or to the environment by each site



identified pursuant to subdivision (a). The model, or models if more
than 1 is developed, shall provide a fair and objective site specific
numerical score designating the relative risk posed to the public
health, safety, or welfare, or to the environment of each site.

(c) Include _in rulesprcmulgated tinder this act the numerical risk
assessment model, or models if more than 1 is developed. The numeri-
cal risk assessment model or models shall be reviewed annually by the
department to identify potential improvements.

(d) Submit to the legislature in November of each year a list
strictly derived from the numerical risk isiimimnnr model or models
provided for in this section that does all of the following:

(i) Includes all sites.

(«) Categorises sites according to*the response activity at the
site at the time of listing and according to categories established
by rules.

(iii) Indicates whether the owner of a site is the federal govern-
nt, the state, or a local unit of government.

(e) Maintain and make available to the public upon request records
regarding sites where remedial actions have been completed, including
•ices where land use restrictions have been Imposeo, if the records
are not otherwise protected from disclosure by law.

(f ) Submit the list for public hearings geographically dispersed
throughout the state. These hearings shall be ~T* **"*"* ** least 30
days before the governor's annual budget recommendations to the
legislature.

fg) Report at least annually to the legislature and the governor
those sites that have been removed from the list pursuant to this
section and rules promulgated under this act and the source of the
funds used to undertake the response activity at each of the sites.

(h) Publish a notice annually in the Michigan register of the
availability of, and submit annually to the standing committees of
the senate and the bouse of representatives that address legislation
pertaining to the environment and the natural resources of this
state, a report describing the response activity that is undertaken
at each site where response activity is or has occurred during the
reporting year and the nature of the contamination that resulted in
the necessity for that response activity.

(2) Following the effective date of the amendatory act that added
isthis subsection, if the department has information identifying the

owner of property that may be listed as a site, the department shall
make reasonable efforts to notify in writing the owner of the prop-
erty and the local health department and the city, village, or town-
ship in which the site is located prior to including the site on the
list. This subsection shall not be construed to provide a defense to
liability.

(3) A site shall be removed from the list when the department's
review of a site shows that the site does not meet the criteria spec-
ified in rules promulgated under this act. A site shall not be
removed from this list until any necessary response activity that
meets the standards specified in rules promulgated under this act is
complete.
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(4) A person may request that a site be removed from the list by
submitting a petition to the department. A petition shall include all
of the following information:

(a) A description and history of the site.
:*"•

(b) A description of the nature and extent of the environmental
contamination that existed at the site at the time the site was
included on the list.

(c) A description of the response activity undertaken to remedy
the release or threat of a release, consistent with rules promulgated
under this act, or a description of the investigation conducted that
supports the person's petition that the site should be removed from
the list without further response activity.

(d) An analysis of the effectiveness of the response activity
undertaken to remediate the release or threat of release. The analy-
sis shall include site specific analytical data that documents the
effectiveness of the response activity.

(e) Other site-specific information required by the department.

(5) A person seeking the removal of a site from the list shall
prepare and submit to the department the documentation required by
subsection (4). If response activities have been conducted by the
department at the site, the department shall prepare the documen-
tation required by subsection (4).

(61 Within 30 days after receipt of the petition, the department
shall determine whether a petition submitted under subsection (4) is
administratively complete. Within 60 days after a determination that
a petition is administratively complete, the petitioner shall be
notified by the department-of the department's intent to remove the
site from the list, or the petitioner shall be notified that the
petition for removal of the site from the list does not meet the cri-
teria for removal of the site from the list as determined by rule.
Removal of sites from the'list shall be accomplished as part of the
process described in rules promulgated under this act. However, if
the department concludes pursuant to subsection (3) that the circum-
stances warrant removal of the site from the list before or at the
next regularly scheduled hearing to. be held in accordance with rules
promulgated under this act, the department shall prepare a notice of
intent to remove the site from the list. A notice of intent shall
include information considered appropriate by the department and
shall be published in at least I newspaper or general circulation
that serves the area of the site and the notice of intent shall be

?rovided to the local health department and the city, village, orownship in which the site is located. Public comment on the notice
of intent to remove the site from the site list shall be accepted for
a period of not less than 30 days from the date of publication. The
department may hold a public hearing on the proposed action.

(7) The department shall make a final determination whether to
include the site on the next list. The department shall consider any
comments received in response to the notice described in subsection
(6).

(8) The department shall notify the person who requested that the
site be renupved from the list and the local health department, and
the city, village, or township in which the site is located of the
decision within 45 days of the end of the public comment period
provided for in the notice published pursuant to subsection (6).
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(9) As used In this section, "list" swans the list described in
subsection ( l ) (d) .

History* 1982, Act 307, lad. Eff. Oct. 13, 1982;—Am. 1990, Act
234, Eff. July I, 1991.

Cited in other section** Section 299.606 is cited in f 299.507a.

Administrative roles: R 299.5101 et seq. of the Michigan
inistrative Code.

XZXX 299.607.amended THIS AMENDED SECTION IS EFFECTIVE JOLT 1,
1991 XXXX

299.607 Level of funding; recommendation of governor.

Sec. 7. (t) The governor shall include in his or her annual budget
recosmendations to the legislature a recommended level of funding to
provide for the activities necessary to implement this act.

(2) The governor's recommendations under this section shall be
accompanied by a site specific description of the extent of known or
suspected environmental contamination, the recommended response
activities to be undertaken, and an estimate of cost of those

activities.

History: 1982, Act 307, Eff. Jan. 1, 1983;—Am. 1990, Act 234,
Eff. July 1, 1991.

XXDXX 299.608 THIS SECTION IS REPEALED EFFECTIVE JOLT 1, 1991
xxoxx

299.608 Construction of act) Becking ormyfiMiaHnn and
from person whose action or negligence caused condition reonirii

*Tture of ^^

Sec. 8. This act shall not be construed to relieve a person from
any obligation for the cost of evaluation or response activity
related to a site for which the person is responsible, or to relieve
a person from the obligation to pay a fine, settlement, penalty, or
damages. The attorney general shall seek compensation ana reimburse-
ment from a person whose action or negligence caused a condition
requiring expenditure of money pursuant to this act.

History: 1982, Act 307, Isd. Eff. Oct. 13, 1982.

299.608a Tearing down, removing, or destroying sign or notice as
r> penalty.

Sec. 8a. A person who willfully tears down, removes, or destroys
any sign or notice warning of the presence of hazardous substances or
marking boundaries of a site of environmental contamination subject
to response activity under this act is guilty of a misdemeanor, pun-
ishable by imprisonment for not more than 90 days, or a fine of not
more than $500.00, or both.

History: Add. 1987. Act 166, Eff. Jan. I, 1988.

XXXZ 299.609.amended THIS AMENDED SECTION IS EFFECTIVE JULY 1,
1991 XXXZ

299.609 Environmental response fund; establishment; administration;
revenue; unexpended balance to be carried forward.
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Sec. 9. (1) An environmental response fund is established in the
£department of the treasury. The environmental response fund shall be

administered by the governor or the governor's designee.
«

(2) The fund shall receive as revenue any money from any source,
as appropriated by the legislature and the interest and earnings of
the fund shall be credited to the fund.

(3) In addition to the money received under subsection (2), the
fund shall receive as revenue money collected by the attorney general
in actions filed under this act, collected by the state under this
act, or collected by a person under section 15(2).

(4) An unexpended balance within the fund at the close of the
fiscal year shall be carried forward to the following fiscal year.

History: 1982, Act 307, Imd. Eff. Oct. 13, 1982;—Am. 1990, Act
234, Eff. July 1, 1991.

Cited in other sections: Section 299.609 is cited in $ 299.866.

299.609a Michigan unclaimed bottle fund.

Sec. 9a. (1) A Michigan unclaimed bottle fund is established as a
separate revolving fund in the state treasury. The money in the
Michigan unclaimed bottle fund shall not revert to the general fund.
The Michigan unclaimed bottle fund shall be administered by the
department of treasury.

(2) The Michigan unclaimed bottle fund shall receive money as dis-
bursed by the department of treasury from the bottle deposit fund
under section 3c of the Initiated Law of 1976, being section 445.573C
of the Michigan Compiled Laws.

(3) The money deposited in the Michigan unclaimed bottle fund
shall be used in the manner and for the purposes described in subsec-
tion (5).

(4) The Michigan unclaimed bottle fund shall consist of the
following:
(a) Money received from the bottle deposit fund under section 3c

of the Initiated Law of 1976.

(b) Any interest earned on the money described in subdivision (a)
while that money is in the Michigan unclaimed bottle fund.

(5) During the first 10 years that money is disbursed by the
bottle deposit fund under section 3c of the Initiated Law of 1976,
the money received by the Michigan unclaimed bottle fund and any
interest earned on that money shall remain permanently in the
Michigan unclaimed bottle fund and shall not be disbursed except that
the legislature may appropriate from the unclaimed bottle fund an
amount sufficient to cover the reasonable administrative costs
incurred by the long-term maintenance trust fund board created in
section 9b. After the expiration of those first 10 years, all of the
money thereafter deposited annually in the Michigan unclaimed bottle
fund, interest earned on the money thereafter deposited annually in
the Michigan unclaimed bottle fund, and any interest earned on the
money already in that fund shall be disbursed annually by the depart-
ment of treasury in the following manner:

13



(a) On*-third to the environmental response fund created in
section 9.

(bl One-third to the long-term maintenance trust fund created in
section 9c. f.

(c) One-third to the clean Michigan fund created in section 5 of
the clean Michigan fund act. Act No. 249 of the Public Acts of 1986,
being section 299.375 of the Michigan Compiled Laws.

History* Add. 1989, Act 157, Imd; Bff. July 27, 1989.

Cited in other sections: Section 299.609a is cited in $ 445.573c.

299.609b Long-term Maintenance trust fund board.

Sec. 9b. (1) Hot earlier than 8 years after the effective date of
the amendatory act that added this section, the long-tern Maintenance
trust fund board shall be created within the department of natural
resources and shall consist of 5 •embers, 1 of whom is the director
of the department of natural resources, or his or her designee, as an
ex officio voting member, and 4 of whom shall be appointed by the
governor with the advice and consent of the senate in the following

*r:

(a) One member of the general public representing the interests of
persons involved in advancing the cause of conservation-in all its
phases including natural resources management, environmental educa-
tion, enhancement of fish and wildlife population, and prevention of
environmental degradation.

(b) One member of the general public representing the interests of
environmentally concerned citliens and groups.

Ic) Two members of the general public who are knowledgeable in
scientific and technical areas of study that are relevant to the
long-term monitoring and maintenance or environmental contamination
sites.

(2) The term of each appointed member shall be 4 years, except
that of those members first appointed 1 shall be appointed for a term
of 4 years, I shall be appointed for a term of 3 years, 1 shall be
appointed for a term of 2 years, and 1 shall be appointed for a term
of 1 year. Vacancies shall be filled for the unexpired term in the
same manner as the original appointment.

(31 Members of the long-term maintenance trust_fund board shall
per diem compensation and reimbursement for the actual and

necessary expenses incurred through the performance of their duties
as established annually by the legislature and shall not receive com-
pensation for those expenses from any other source.

(4) The long-term maintenance trust fund board shall elect a
chairperson and other officers as are necessary for conducting
business.

(5) The long-term maintenance trust fund board shall promulgate
rules pursuant to the administrative procedures act of 1969, Act
Ho. 305 of the Public Acts of 1969, being sections 24.201 to 24.328
of the Michigan Compiled Laws, setting forth criteria for protects
designed to implement the purposes for which the long-term mainte-
nance trust fund was established.
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(6) The long-term maintenance trust fund board shall meet not leas
than twice per year and shall consider and approve or disapprove rec-
ommendations by the department of natural resources for projects
designed to implement the purposes for which the long-term mainte-
nance trust fund was established.

(7) The -business which the long-term maintenance trust fund board
may perform shall be conducted at a public meeting held in compliance
with the open meetings act, Act No. 267 of the Public Acts of 1976,
being sections 15.261 to 15.275 of the Michigan Compiled Laws. Public
notice of the time, date, and place of the meeting shall be given in
a manner required by Act No. 267 of the Public Acts of 1976.

(8) The long-term maintenance trust fund board shall annually file
a report with the governor and the legislature summarising the
project proposals reviewed, the amount of expenditures authorized,
and the effectiveness of the expenditures in attaining the goals for
which the long-term maintenance trust fund is established.

History: Add. 1989, Act 157, Imd. Eff. July 27, 1989.

Compiler's note: In subsection (5) of this section, the reference
to "Act 305" evidently should be to Act 306.

299.609C Long-term maintenance trust fund.

Sec. 9c. (1) A long-term maintenance trust fund is established as
a separate revolving fund in the state treasury. The money in the
long-term maintenance trust fund shall not revert to the general
fund. The long-term maintenance trust fund shall be administered by
the long-term maintenance trust fund board.

(2) The long-term maintenance trust fund shall receive money as
disbursed from the Michigan unclaimed bottle fund created in section
9a.

(3) The money deposited in the long-term maintenance trust fund
shall be used in a manner and for the purposes described in rules
promulgated by the department of natural resources pursuant to the
administrative procedures act of 1969, Act No. 306 of the Public Acts
of 1969, being sections 24.201 to 24.328 of the Michigan Compiled
Laws, for 1 or more of the following:

(a) The operation, maintenance, and monitoring of sites where the
department determines such activities are necessary.

(b) The enforcement of this act or the solid waste management act,
Act No. 641 of the Public Acts of 1978, being sections 299.401 to
299.437 of the Michigan Compiled Laws, or both.

(c) Any project the long-term maintenance trust fund board deter-
mines by rule as having for its purpose the prevention of environmen-
tal contamination.

History: Add. 1989, Act 157, Zmd. Eff. July 27, 1989.

299.609d Study.

Sec. 9d. Within 5 months after the effective date of the amenda-
tory act that added this section, the department of management and
budget shall enter into a contract for the preparation of a study
that analyzes the public and private costs associated with various
levels of cleanup standards for response activities under this act.
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The study shall also include* but is not limited to, aa analysis of
how quickly various levels of cleanup have been and can be
accomplished. The contract shall provide for the study to be com-
pleted within 6 months. Prior to entering into the contract, the
department of •inujrmfnr and budget shall consult with the department
of natural.resources, the chairperson of the house of representatives
committee on conservation, recreation, and environment, and the
chairperson of the senate committee on natural resources and environ-
mental affairs regarding the design and the scope of the study. The
study required under this section may be conducted in conjunction
with other related studies. Dpon completion of the study, the depart-
ment of management and budget shall submit copies of the study to the
legislature.

History: Add. 1989, Act 157, Imd. Eff. July 27, 1989.

XXXX 299.610.amended THIS AMENDED SECTION IS EFFECTIVE JOLT 1,
1991

299.610 Appropriation; purposes; use of fund; recommendation by

Sec. 10. (1) Money required to pay for response activities rt
mended under this act and to reimburse state departments and agencies
for expenditures for those purposes shall be appropriated from the
fund and any other source the legislature considers necessary to
carry out the requirements of this act.

(2) Money from the fund shall be appropriated only for response
activities at facilities that have been subjected to the risk assess-
ment process described in section 6.

(3) The fund may be used for match, operation, and maintenance
purposes as required under the comprehensive environmental response,
compensation, and liability act of 1980, Public Law 96-510,
94 Stat. 2767, and under subtitle I of the solid waste disposal act,
title II of Public Law 89-272, 42 O.S.C. 6991 to 6991i.

(4) The governor shall recommend an annual appropriation for the
fund in his or her annual budget recommendations to the legislature.

History: 1982, Act 307, Eff. Jan. 1, 1983;—Am. 1990, Act 233,
Eff. July 1, 1991.

XXXX 299.6IOa.added THIS ADDED SECTION IS EFFECTIVE JOLT 1,
1991 XZZZ

2Sf .61 Oa Release} duties of owner, operator, or holder of
interest; applicability of subsections (I) and (2); additional
actions; completion of response activities; ftncumuiti failure to
notify department or submission of false or misleading informa-
tion; civil fine; reimbursement of expenses of state or local unit
of government; prohibitions.

Sec. 10s. (1) Except as provided in subsection (3), an owner or
operator of a facility who obtains information that there may be a
release at that facility shall immediately take appropriate action,
consistent with applicable laws and rules promulgated by the depart-
ment, to do all or the following:

(a) Confirm the existence of the release.
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(b) Determine the nature and extent of the release.
(c) Report the release to the department within 24 hours after

obtaining knowledge of the release. The requirements of this subdivi-
sion shall apply to repor table quantities of hazardous substances
established, pursuant to 40 C.F.R. 302.4 (1989), unless the department
establishes through rules alternate or additional reportable quanti-
ties as necessary to protect the public health, safety, or welfare,
or the environment.

(d) Immediately stop or prevent the -release at the source.
(e) Immediately identify and eliminate any threat of fire or

explosion or any direct contact hazards.

(f) Immediately initiate removal of a hazardous substance that is
in a liquid phase, that is not dissolved in water, and that has been
released.

(2) Except as provided in subsection (3), a person that holds an
easement interest in a portion of a property that has knowledge that
there may be a release within that easement shall report the release
to the department within 24 hours after obtaining knowledge of the
release. Unless the department establishes through rules alternate or
additional reportable quantities as necessary to protect the public
health, safety, or welfare, or the environment, this subsection shall
apply to reportable quantities of hazardous substances established
pursuant to 40 C.F.R. 302.4 (1989).

(3) The requirements of subsections (1) and (2) do not apply to a
permitted release or a release in compliance with applicable federal,
state, and local air pollution control laws.

(4) An owner or operator of a facility -or a person notified by the
department as potentially liable pursuant to section 12, upon written
request by the director, shall take the following additional actions:

(a) Provide a plan for and undertake interim response activities.

(b) Provide a plan for and undertake evaluation activities.
(c) Take any other response activity determined by the department

to be technically sound and necessary to protect the public health,
safety, welfare, or the environment.

(d) Submit to the department for approval a remedial action plan
that, when implemented, will achieve the cleanup levels specified in
rules promulgated under this act.

(e) Implement an approved remedial action plan in accordance with
a schedule approved by the department pursuant to this act.

(5) Upon a determination by the department that a person has com-
pleted all response activity at a facility pursuant to an approved
remedial action plan prepared and implemented in compliance with
rules promulgated under this act, the department, upon request of a
person, shall execute and present a document stating that all
response activities required in the approved remedial action plan
have been completed.

(6) A person in charge of a facility from which a hazardous sub-
stance is released that is determined to be reportable under
subsection (1)(c), other than a permitted release, that fails to
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notify the department vitbin 24 hours after obtaining knowledge of
the release, or that submits in such notification any *
the person knows to be false, or ̂misleading is .subject to a civil fine

Taith efforts 6y the violator to comply with thisany good 1
subsection.

{7) If a state or local unit of government obtains information
that there is a release or threat of release on public property, and
is requested by the department to undertake response activity* or
takes emergency action that has been approved by the department, and
the state or local unit of government incurs expenses in taking the
actions, the expenses of the state or local unit of government shall
be reimbursed from the Michigan environmental assurance fund if ena-
bling legislation creating the fund is enacted into law and if each
of the following is established:

(a) The release or threat of release was not discovered or should
not nave been discovered pursuant to section 12a(2)(b)(ii).

(b) The state or local unit of government did not cause or con-
tribute to the release or threat of release.

(c) The state or local unit of guvei-nmeut is not liable under sec-
tion 12 for the release or threat of release.

(8) This section shall not do either of the following:

(a) Limit the authority of the department to take or conduct
response activities pursuant to this act.

(b) Limit the liability of a person that may be liable under
section 12.

History* Add. 1990, Act 233, Eff. July 1, 1991.

Administrative rules: R 299.5101 et seq. of the Michigan
Administrative Code.

ZZXZ 299. 61 Ob. added THIS ADDED SECTION IS EFFECTIVE JULY 1,
1991

299.61 Ob Botifying department of agriculture; information;
definition.

Sec. lOb. (1) The department, upon confirmation of a release or
threat of release of a substance that is regulated by the department
of agriculture, shall notify the department of agriculture. The
department shall consult with the department of agriculture in the
development of response activities if a release or .threat of a
release of a substance regulated by the department of agriculture
occurs. The department of agriculture shall provide to the department
information necessary to identify substances regulated by the depart-
ment of agriculture. This information shall include but is not
limited to the list of state registered pesticides.

(2) As used in this section, "substance regulated by the depart-
ment of agriculture" means a fertilizer or soil conditioner as
defined in the fertilizer act of 1975, Act No. 198 of the Public Acts
of 1975, being sections 286.751 to 286.767 of the Michigan Compiled
Laws, or a pesticide as defined in the pesticide control act. Act

i
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No. 171 of the Public Acts of 1976, being sections 286.551 to 286.581
of the Michigan Compiled Laws.

History: Add. 1990, Act 233, Eff. July 1, 1991.

XXXX 299.61Oc.added THIS ADDED SECTION IS EFFECTIVE JULY 1,
1991' XXXX

299.610c Transfer of interest in real property; notice;
certification.

Sec. lOc. (I) A person that has knowledge or information or is on
notice through a recorded instrument that a parcel of his or her real
property is a facility at which there has been a release, in a quan-
tity required to be reported pursuant to section 10a(1)(c)f shall not
transfer an interest in that real property unless he or she provides
written notice to the purchaser or other person to whom the property
is transferred that the real property is such a facility and dis-
closes the general nature and extent of the release. The written
notice provided by the transferor shall be a separate instrument and,
if the instrument conveying the interest In real property is
recorded, the written notice shall be recorded with the register of
deeds in the same county.

(2) The owner of real property for which a notice required in
bsection (1) has been recorded may, upon completion of all response

activities for the facility as approved by the department, record• * • • • •• « * . * T» _ • • ™ * • • . »• * • * • • . •with the register of deeds for the appropriate county a certification
that all response activity required in an approved remedial action
plan has been completed.

History: Add. 1990, Act 233, Eff. July 1, 1991.

XXXX 299.61Od.added THIS ADDED SECTION IS EFFECTIVE JULY 1,
1991 XXXX

299.610d Duties of person required to furnish information; right to
enter public or private property;, purposes; duties of person
entering public or private property; copies of sample analyses,
photographs, or videotapes; completion of inspections and investi-
gations; refusing entry or information; powers of attorney gener-
al; injunction; civil fine; availability of information to public;
protection of information;- administrative subpoena; witness fees
and mileage; court order; contempt; "information" defined.

Sec. lOd. (1 ) To determine the need for response activity, or
selecting or taking a response activity or otherwise enforcing this
act or a rule promulgated under this act, the directors or their
authorized representatives may upon reasonable notice require a
person to furnish any information that the person may have relating
to any of the following:

(a) The identification, nature, and quantity of materials that
have been or are generated, treated, stored, handled, or disposed of
at a facility or transported to a facility.

(b) The nature or extent of a release or threatened release at or
from a facility.

(2) Upon reasonable notice, a person required to furnish informa-
tion pursuant to subsection (1) shall either:
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(a) Grant the directors or their authorized representatives aco
at all reasonable times to any place, property, or location to
inspect and copy the related information.

CD) Copy and furnish to the directors or their authorized repre-
sentatives the related information.

13) If there is a reasonable basis to believe that there may be a
release or threat of release, the directors or their authorised rep-
resentatives shall have the right to enter at all reasonable times
any public or private property for any of the following purposes:

(a) Identifying a facility.

Ib) Investigating the existence, origin, nature, or extent of a
release or threatened release.

Ic) Inspecting, testing, taking photographs or videotapes, or sam-

Sing of any of the following: soils, air, surface water* grounawa-
r, suspected hazardous substances, or any containers or Mifrrtit of

suspected hazardous substances.

fd) Determining the need for or selecting any response activity.

(e) Taking or monitoring implementation of any response activity.

(4) A person yho_enters public or ̂private property pursuant to

contact the person in charge of the facility or that person's desig-
nee; describe the nature of the activities authorised under
subsection (3) to be undertaken; and inform the person that is in
charge of the facility that he or she is entitles to participate in
the collection of split samples, and is entitled to a copy of the
results of any analysis of samples and a copy of any photograph or

_____
pany the directors or their authorized representatives during the
activities authorized under subsection (3) that take place and ma
participate in the collection of any split aamples on the property.
The absence or unavailability of the person in charge or that

Sr son's agent shall not delay or limit the authority of the direc-
rs or their authorized representatives to enter the property or

proceed with the activities authorized under subsection (3).

(5) If the directors or their authorized representatives obtain
any samples, before leaving the property they shall give to the
person in charge of the property f roa which the sasples were obtained
a receipt describing the sample. A copy of the results of any analy-
sis of the saaples shall upon request be furnished promptly to the
person in charge. A copy of any photograph or videotape taken pursu-
ant to subsection ( 3) (c) shall upon request be furnished prosptly to
the person in charge.

(61 All inspections and investigations undertaken by the directors
or their authorized representatives under this section shall be com-
pleted with reasonable promptness.

(7) If refused entry or information under subsections (1) to (4),
for the purposes of enforcing the information gathering and entry
authority provided in this section, the attorney general, on behalf
of the state, may do either of the following:
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(a) Petition the court of appropriate .jurisdiction for a warrant
authorizing access to property or information pursuant to this
section. .

(b) Commence a civil action to compel compliance with a request
for information or entry pursuant to this section, to authorise
information'Gathering ana entry provided for in this section, and to
enjoin interference with the exercise of the authority provided in
this section. " ••• •

(8) In a civil action brought pursuant to subsection (7), if there
is a reasonable basis to believe there may be a release or a threat-
ened release, the court shall in the case of interference or noncom-
pliance with information requests pursuant to subsection (1), or with
entry or inspection requests pursuant to subsection (3), enjoin
interference with and direct compliance with the requests unless the
defendant establishes that, under the circumstances of the case, the
request is arbitrary and capricious, an abuse of discretion, or oth-
erwise not in accordance with law.

(9) In a civil action brought pursuant to subsection (7), if there
is a reasonable basis to believe there may be a release or a threat-
ened release, the court may assess a civil fine not to exceed
$25,000.00 for each day of noncompliance against a person who unrea-
sonably fails to comply with the provisions of subsection (1), (2),
or (3).

•r

(10) Information obtained by the directors or their authorized
representatives as authorized under subsection (1) or (2) shall be
available to the public to the extent provided by the freedom of
information act, Act No. 442 of the Public Acts of 1976, being
sections 15.231 to 15.246 of the Michigan Compiled Laws. A person
that provides information pursuant to subsection (1) or (2), or the
person in charge of a facility at which photographs or videotapes are
taken pursuant to subsection (3), may designate the information that
the person believes to be entitled to protection as if the informa-
tion was exempt from disclosure as being either trade secrets or
-information of a personal nature under section 13(1)(a) or (g) of the
'freedom of information act, Act No. 442 of the Public Acts of 1976,
being section 15.243 of the Michigan Compiled Laws, and submit that
'specifically designated information separately from other information
required to be provided under this section. .

(11) Notwithstanding subsection (10), the following information
obtained by the directors or their authorized representatives as
required by this section shall be available to the public:

. (a) The trade name, common name, or generic class or category of
the hazardous substance.

(b) The physical properties of a hazardous substance, including
its boiling point, melting point, flash point, specific gravity,
vapor density, solubility in water, and vapor pressure at 20 degrees
Celsius.

(c) The hazards to the public health, safety, or welfare, or the
environment posed by a hazardous substance, including physical haz-
ards, such as explosion, and potential acute and chronic health
hazards.

(d) The potential routes of human exposure to the hazardous sub-
stance at the facility being investigated, entered, or inspected
under this section.
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{•) The location of disposal of any waste stream released or
threatened to be released from the facility.

(f) Monitoring data or analysis of monitorirj data pertaining to
disposal activities related to the facility.

(9) Bydrogeologic data.

(b) Groondvater sonitoring data.

(12) To collect information for the purpose of identifying persons
that may be liable under section 12 or to otherwise enforce this act
or a rule promulgated under this act, the attorney general may by
administrative subpoena require the attendance and testimony of wit-
nesses and production of papers, reports, documents, answers to ques-
tions, and other information the attorney general considers

ry. Witnesses shall be paid the same fees and mileage that are
paid witnesses in the courts of this state. If a person fails or
refuses to obey the administrative subpoena, the circuit court for
the county of Ingham or for the county in which that person resides
has jurisdiction to order that person to comply with the subpoena. A
failure to obey the order of the court is r""*y*flM* by the court as

(13) As used in this section, "information" includes, but is not
limited to, documents, materials, records, photographs, and
videotapes.

Hlstorys Add. 1990, Act 233, Eff. July 1, 1991.

Administrative rales: B 299.5101 et seq. of the Michigan
Administrative Code.

ZIXX 299.610e.added THIS ADDED SECTKM IS EFFECTIVE JOLT 1,
1991

299.C10e Response activity; purposes of remedial actfc
tlves; preferred remedial actions; innovative cleann
gies| notices and summary; public meeting; duties of depar
psbllcation; public inspection of administrative) record; s
document; compilation and contents of administrative) record;
explanation of omitted comments or information.

Sec. lOe. (1) The department may take response activity or approve
of response activity proposed by a person that is consistent with any
rules promulgated under this act relating to the selection and imple-
mentation of response activity that the department concludes is nec-
essary and appropriate to protect the public health, safety* welfare,
or the environment.

(2) Remedial action undertaken under subsection (1) shall at a
minimum accomplish all of the following:

(a) Assure the protection of the public health, safety, welfare,
or the environment.

(b) Attain a degree of cleanup and control of hazardous substances
lat complies will - - ^^ ' • ' * '

requirements, rules.
ana federal environmental law.

that complies with all applicable or relevant and appropriate
lirements, rules, criteria, limitations, and standards of state

ic) Be consistent with any cleanup standards incorporated in anyes promulgated under this act.
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(3) The cost effectiveness of alternative means of complying with
this section shall be considered by the department only in selecting
among alternatives that meet all of the criteria of subsection (2).

(4) Remedial actions that permanently and significantly reduce the
volume, toricity, or mobility of the hazardous substances are to be
preferred.'

(5) The department shall encourage the use of innovative cleanup
technologies. Before July I, 1995, the department shall undertake 5
pilot projects to demonstrate innovative cleanup technologies at
•facilities where money from the fund is used.

(6) At a facility where state funds will be spent to plan or
implement a remedial action plan or where the director determines
there is a significant public interest, within 30 days after the com-
pletion of a remedial Investigation for the facility, the department
shall provide the county and the township, city, or village In which
the facility is located a notice of the completion of the remedial
investigation, a summary of the remedial investigation, and notice of
an opportunity for the people in the local unit of government to meet
with the department regarding the remedial investigation and any pro-
posed feasibility study for the facility. Upon a request for a public
meeting by the governing body of the local unit-of government or by
25 citizens of the local unit of government, the department shall,
within 30 days of the request, meet with persons in the local unit of
government, me person or persons requesting the public meeting shall
publicize and provide accommodations for the meeting. The meeting
shall be held in the local unit of government in which the facility
is located. The department shall provide copies of the notices and
summary required in this subsection to the governing body of the
local unit of government, to the known persons that may be liable
under section 12, and to the main public library of the local unit of
government in which the facility is located. The department shall
send representatives to the meeting who are familiar with the facil-
ity and who are involved with determining the appropriate remedial
actions to be taken at the facility. Persons that may be responsible
under section 12 for the facility may send representatives to the
meeting.

(7) Before approval of a proposed remedial action plan at a facil-
ity included on the list pursuant to section 6 that is not an interim
response activity, if money from the fund is to be used or as speci-
fied in rules promulgated under this act, the department shall do all
of the following:

(a) Publish a notice and brief summary of the proposed remedial
action plan.

ib) Provide for public review and comment pertinent to documentsating to the proposed remedial action plan, including, if applica-
ble, the feasibility study that outlines alternative remedial action
measures considered.

(c) Provide an opportunity for a public meeting at or near the
facility when any of the following occur:

(i) The department determines that there is a significant public
interest or that for any other reason a public meeting is
appropriate.
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(ii) A city, township, or village in which the facility is
located, by a Majority vote of its governing body, requests • public

ting.
(iii) A local health department with jurisdiction in the area in

whien the facility is located requests a public meeting.

(d) Provide a document that summarizes the major issues raised by
the public and how they are to be addressed by the final approved
remedial action plan.

(8) For purposes of this section, publication shall ii**igte, at a
minimum, publication in a major local newspaper of general circula-
tion in this state. In addition, the administrative record shall be
made available by the department for inspection by members of the
public at or near the facility and in Lansing.

(9) The department shall prepare a summary document that explains
the reasons for the selection or approval of a remedial action plan.
In addition, the department shall compile an administrative record of
the decision process that results in the selection of a remedial
action plan. The administrative record shall contain all of the
following:

(a) Remedial investigation data regarding the facility.
(b) If applicable, a feasibility study and potential remedial

actions.

(c) If applicable, a summary document that explains the reasons
why a remedial investigation or feasibility study was not conducted.

(d) Applicable comments and information received from the public,
if any.

(e) If applicable, a document that summarises the significant con-
cerns raised by the members of the public and bow they are to be
addressed.

(f) Other information appropriate to the facility.

(101 If comments or information are submitted for inclusion in the
administrative record that are not included in the administrative
record, a brief explanation of why the information was not considered
relevant shall be sent to the party by the department and included in
the record.

History: Add. 1990, Act 233, Eff. July 1, 1991.

Administrative rules: R 299.5101 et seq. of the Michigan
Administrative Code.

ZZZX 299.61 Of .added THIS ADDED SECTION IS EFFECTIVE JULY 1,
1991 XXXX

299.61 Of Action to abate danger or threat; administrative order;
moncompliance; liability; petition for reimbursement; action in
court of claims; evidence.

Sec. I Of. (1) In accordance with this section, if the department
determines that there mav be an imminent and substantial endangennent
to the public health, safety, welfare, or the environment, because of
a release or threatened release, the department may require persons
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that nay be liable under section 12 to take such action as nay be
necessary to abate the danger or threat.

(2) The department may issue an administrative order to a person
identified by the department as a person that aay be liable under
section 12. requiring that person to perform response activity relat-
ing to a facility for which that person may be liable, or to take any
other action required by this act. An order issued under this section
shall state with reasonable specificity the basis for issuance of the
order and specify a reasonable time for compliance.

i3) Within 30 days after issuance of an administrative order under
s section, a person to whom the order was issued shall indicate in

writing whether the person intends to comply with the order.
(4) A person that, without sufficient cause, violates or fails to

properly comply with an administrative order issued under this sec-
tion shall be liable for either or both of the following!

(a) A civil fine of not more than $25,000.00 for each day in which
the violation occurs or the failure to comply continues. A fine
imposed under this subsection shall be based upon the seriousness of
the violation and any good faith efforts by the violator to comply
with the administrative order.

(b) For exemplary damages in an amount at least equal to the
amount of any costs of response activity incurred by the state as *a
result of a failure to comply with an administrative order but not
more than 3 times the amount of these costs.

(5) A person to whom an administrative order was issued under this
section and who complied with the terms of the order who believes
that the order was arbitrary and capricious or unlawful nay petition
the department, within 60 days after completion of the required
action, for reimbursement from the fund for the reasonable costs of
the action plus interest at the rate described in section 12(4) and
other necessary costs incurred in seeking reimbursement under this
subsection. If the department refuses to grant all or part of the
petition, the petitioner may, within 30 days of receipt oc the refus-
al, file an action against the department in the court of claims
seeking this relief. A failure by the department either to grant or
deny all or any part of a petition within 120 days of receipt shall
constitute a denial of that part of the petition which shall be
reviewable as final agency action in the court of claims. To obtain
reimbursement, the petitioner shall establish by a preponderance of
the evidence that the petitioner is not liable under section 12 or
that the action ordered was arbitrary and capricious or unlawful, and
in either instance that costs for which the petitioner seeks reim-
bursement are reasonable in light of the action required by and
undertaken pursuant to the relevant order..

History: Add. 1990, Act 233, Eff . July 1, 1991.
XXOXX 299.611 THIS SECTION IS NOT APPLICABLE AFTER DECEMBER

31, 1989: See (3) of 'mcl.00299.00611 XXOXX

XXOXX 299.611 THIS SECTION IS REPEALED EFFECTIVE JULY 1, 1991
XXOXX

299.611 Replacement of contaminated potable water supply; circum-
stances for reimbursement; inability to produce receipts; applica-
bility of section.

25



Sac. II. (I) Honey required to reimburse an individual who has
temporarily or permanently replaced a potable water supply that was
contaminated or was threatened to become contaminated by a hazardous
substance; may be disbursed by the governor's d*iignee if all of the
following circumstances exist:

fa) The expenditure for the replacement of a water supply was made
after October 13, 1982, the effective date of this acV.

(b) The site of the replaced water supply is a location which is
on either of the 2 numerical risk assessment listings described in
section 6.

(c) The individual presents to the governor's designee documen-
tation from the department of public health or an authorized repre-
sentative of a health department with responsibility for the
individual's water supply indicating that the individual's water
supply was unfit or was threatened to become unfit for consumption or
any other domestic use and that a replacement of the water supply was
necessary at the time that expenditures were made to temporarily or
permanently replace or treat the water supply.

(d) The individual presents to the governor's designee receipts
for expenses reasonably incurred in replacing a water supply, or in
the event that the individual is unable to produce the receipts after
making all reasonable efforts, submits a statement containing all ofcing all reasonable efforts, submits a statement containing all of
th« following:

<) The nature and cost of the water replacement that was
rtaken.unde

fiil Either the name and address of any person who worked ft
individual to accomplish the replacement of the water supply
explanation of why this information is not produced.

(iii) A, statement from the department of public health or autho-
rised representative of the individual's local health department
indicating the condition of the individual's water following the
replacement of the water supply.

fe) The individual is not the person whose action or negligence
caused a condition that resulted in the contamination or threat of
contamination of the water supply that was temporarily or permanently
replaced or treated.

(f) The individual presents to the governor's designee documen-
tation from the department of public health or from the local health
department which is responsible for the individual's water supply
indicating that the replacement water supply is acceptable for use
and was constructed in accordance with applicable state and local
statutes, rules, and policies.

(2) If an individual who seeks reimbursement pursuant to this sec-
tion is unable to produce receipts as required by subsection (l)(d),
a reimbursement to that individual under this section shall not
exceed the cost of the least expensive comparable replacement or

in the individual's area or, in the event
comparable ocal situations, then the amount to be reim-

bursed shall be based" on the reasonable customary charge for a sub-
stantially similar replacement.

(3) This section shall not apply after December 31, 1989.
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History: Add. 1984, Act 388, lad. Eff. Dec* 28, 1984.

XXXX 299.611a.added THIS ADDED SECTION IS EFFECTIVE JULY 1,
1991; THIS ADDED SECTION IS REPEALED EFFECTIVE JULY 1,
1996 XXXX

>"

299.611m Schedule; remedial action plan; notice; action by
department.

Sec. iia. (1) The department shall develop a proposed schedule for
submittal of work plans for undertaking necessary response activity
for sites identified on a list prepared pursuant to section 6. Each
work plan submitted shall include a schedule for submittal of a pro-
posed remedial action plan for the site. The proposed schedule shall
be consistent with any schedule required under the leaking under-
ground storage tank act, Act No. 478 of the Public Acts of 1988,
being sections 299.831 to 299.850 of the Michigan Compiled Laws. The
proposed schedule shall be reviewed by the commission of natural

. resources, and after a public hearing regarding the proposed sched-
ule, the commission of natural resources shall establish a schedule.
The department shall give written notice of the schedule to all iden-
tified persons that may be liable under section 12 and shall publish
the schedule in the Michigan register listing each facility by town-
ship and range coordinates, address, and, if available, common
identity. The department may grant an extension to a requirement in
the schedule only after holding a public hearing in the county in
which the facility subject to the schedule is located. ;.

T .

(2) The persons that may be liable under section 12 for a facility
may submit a proposed remedial action plan to the department at any
time in advance of the date provided in the schedule under
subsection ( I ) .

i3) A proposed remedial action plan submitted to the department
er this act shall include a schedule for implementation of

response activity at the facility. Within 6 months after receiving a
proposed remedial action plan under this act, the department shall
review the plan and shall either approve the plan or submit to the
persons that may be liable under section 12 changes in the proposed
remedial action plan that would result in approval of the plan. If
the department submits changes to the proposed remedial action plan,
within 60 days after the persons that may be liable under section 12
receive the department's changes, the persons that may be liable
under section 12 may incorporate these changes into their proposed
remedial action plan and resubmit the proposed remedial action plan
to the department. Upon receipt of a proposed remedial action plan
that meets the requirements of the department, the department shall
approve the remedial action plan.

(4) If the department approves a remedial action plan under
subsection (3), the persons that may be liable under section 12 shall
implement the approved remedial action plan.

(5) If the participating persons that may be liable under
section 12 reject the department's changes to the proposed remedial
action plan under subsection (3), the persons that may be liable
under section 12 shall notify the department within 60 days after
receiving the department's changes. Within 60 days after the persons
that may be liable under section 12 reject the department's changes,
the department and the persons that may be liable under section 12
shall attempt to resolve their differences, or identify items of dif-
ference between them for submittal to the science advisory council
pursuant to section l ie . If the department and the persons that may
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be liable under section 12 are unable to jointly agree to the items
of difference, the department shall notify the office of environmen-
tal cleanup facilitation and the list of items of difference shall be
prepared as provided in section iib(2).

(6) The department shall publish a notice in the Michigan register
each quarter identifying those sites not in compliance with the
schedule for submittal of response activity work plans and those
sites in which the department has not acted on a proposed remedial
action plan, as provided in this section.

(7) This section does not preclude the department from taking
action as provided in sections lOe and lOf.

History: Add. 1990, Act 234, Eff. July 1, 1991.

299.611b.added THIS ADDED SECTION IS EFFECTIVE JOLT 1,
19911 THIS ADDED SECTION IS REPEALED EFFECTIVE JOLT 1,
1996 ~

299

rilitator.

W.CIIb Office of environmental cleanup facilitation; creation;
duties; assignment and duties of facilitator; sharing costs of
F»*»i1<t>»t>«ir-

Sec. lib. (1) The office of environmental cleanup facilitation is
created within the depii Immt of management and budget. The office of

rironmental cleanup facilitation shall contract with individuals
who are impartial, qualified facilitators or contract with an organi-
sation that can provide impartial, qualified facilitators, who are
capable of assisting in the resolution of disputes over the develop-

it of remedial action plans.

(21 Within 14 days after receiving notification of submittal to
facilitation from the department under section 11a, the office of
environmental cleanup facilitation shall randomly assign a facilita-
tor to prepare a detailed list of items of difference between the
department and the persons that may be liable under section 12. The
facilitator assigned to the dispute shall conduct discussions to
identify those items of difference and, within 30 days after being
assigned, shall prepare the items of difference and shall forward
this list to the science advisory council.

(3} Dnless otherwise agreed by the department and the persons that
may be liable under section 12 and except as provided in
section lic(3), the department and the persons that may be liable
under section 12 shall each pay their costs associated with facilita-
tion under this section and section lie and they shall share equally
the costs of the facilitator.

History: Add. 1990, Act 234, Eff . July I, 1991.
XXXX 299.611C.added THIS ADDED SECTION IS EFFECTIVE JULY 1,

1991; THIS ADDED SECTION IS REPEALED EFFECTIVE JULY 1,
1996 XXXX

299.6lie Recommendations for resolving items of difference; written
statements; meeting; re commend it ions as part of administrative
record; additional discussions: facilitation conference; facili-
tating agreement: remedial action plan; alternative plan; imple-
mentation; standing of participants in allocation process in civil
action to challenge recommendations; assessing costs of facilita-
tion; attorney fees; recovering costs of response activities; cost
of remedial action; rebut table presumption; action by department.
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Sec. lie. (1) Upon receipt of the it ana of difference pursuant to
section 11 a or lib, the science advisory council shall appoint 3 of
its members to provide recommendations for resolving the items of
difference. Within 60 days of its receipt of the '.terns of difference,
for each item of difference, the deoartment and the persons that may
be liable under section 12 may submit a written statement not exceed-
ing 20 pages in support of its position. An interested member of the
general public may also submit a written statement, not exceeding 20
pages, in support of a position on any item of difference. The
science advisory council shall schedule a meeting to deliberate and

?repare recommendations on resolving the items of difference. A meet-ng of the science advisory council shall be held pursuant to the
open meetings act, Act No. 267 of the Public Acts of 1976, being sec-
tions 15.261 to 15.275 of the Michigan Compiled Laws. The science
advisory council shall, within 90 days or receiving the written
statements allowed to be submitted in this subsection, forward its
recommendations on the items of difference to the department, the
persons that may be liable under section 12, and the facilitator. The
recommendations of the science advisory council shall become part of
the administrative record.

(2) Within 30 days after receipt of the recommendations of the
science advisory council pursuant to subsection (1), the facilitator
shall conduct additional discussions with the department and the per-
sons that may be liable under section 12 and shall schedule a facili-
tation conference. Through these discussions, the facilitator shall
attempt to facilitate an agreement between the department and the
persons that may be liable under section 12 regarding the contents of
a remedial action plan. If the department and the persons that may be
liable under section 12 are unable to agree to a remedial action plan
at the facilitation conference, the department shall approve a reme-
dial action plan that includes the recommendations or the science
advisory council, unless the department prepares and approves an
alternative remedial action plan. The department shall approve a
remedial action plan pursuant to this subsection within 90 days after
the department receives the recommendations from the science advisory
council. If the department does not approve a remedial action plan
during this time period, the persons that may be liable under
section 12 may implement a remedial action plan that includes all of
the recommendations of the science advisory council and is otherwise
in compliance with this act and the rules promulgated under this act.
This remedial action plan shall be considered an approved remedial
action plan.

(3) A person that participates in the allocation process under
section flf or Itg shall not nave standing in a civil action to chal-
lenge the recommendations of the science advisory council, pursuant
to subsection (1), which are included in an approved remedial action
plan. Additionally, if a court later upholds the contents of the
approved remedial action plan, the court shall assess against the
persons that may be liable under section 12 for the facility the full
costs of facilitation under this section and section 11b and enforce-
ment costs. If the department approves a remedial action plan that
does not contain the recommendations endorsed by a majority of the
science advisory council and if a court later does not uphold the
contents of that remedial action plan, the court shall assess against
the department the full costs of.facilitation under this section and
section lib, court costs, and the reasonable attorney fees for the
persons that may be liable undte section 12. Additionally, if the
action is for cost recovery of response activities at. a facility in
which remedial action has been completed, the court shall only assess
against the persons that may be liable under section 12 the cost of
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remedial action that the court determines should have been
undertaken.

(41 Za any court proceeding pursuant to this section, there is a
reoattable presumption that the recommendations of the science
advisory council on the items of difference are supported by a pre-
ponderancaMor scientific evidence.

(5) This section does not preclude the department from taking
action as provided in sections lOe and lOf.

Historys Add. 1990, Act 234, Eff. July 1, 1991.

Administrative rules: R 299.5101 et seq. of the Michigan
Administrative Code.

«*»» 299.61 Id.added THIS ADDED SECTION IS EFFECTIVE JOLT 1,
1991} THIS ADDED SECTION IS REPEALED JOLT 1, 1996 ZZZX

299.61 Id Science advisory council} crest ion j appointment* gnalifi-
eations, and terms of members; removal of member} restriction on

recommendations} information.

Sec. lid. (1) The science advisory council is created as an inde-
pendent, autonomous entity within
budget. The council shall consist

within the department of management and
onsist of 7 individuals appointed by the
nd consent of the senate, who have exper-governor, with the advice and

tise in 1 or more of the following areas:

(a) Toxicology.

(b) Environmental engineering.

(c) Biology.

(d) Environmental chemistry.

(e) Hydrogeology.

(f) Soil science.

(g) Statistics.

(2) A member of the science advisory council shall serve for a
term of 3 years, or until a successor is appointed by the governor,
whichever is later, except of the members first appointed, 3 shall
serve for 3 years, 2 shall serve for 2 years, and 2 shall serve for 1
year.

131 The governor may remove a member of the science advisory coun-
for ineompetency, dereliction of duty, malfeasance in office, or

any other good cause.
(41 For a period of 6 months after an individual ceases to serve

on the science advisory council, that individual shall not be
employed by the department, a person that may be liable under
section 12, or a consulting firm associated with the department or a
person that may be liable under section 12.

(5) Three members of the science advisory council shall on a
rotating basis sake recommendations on resolving the items of differ-
ence between the department and the persons that may be liable under
section 12 for a facility with regard to the contents of a remedial
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action plan pursuant to this act. The science advisory council need
not recommend a position advocated by either the department or the
persons that may be liable under section 12, but may recommend an
alternative that is supported by scientific evidence and is consis-
tent with this act and the rules promulgated under this act.

(6) The'science advisory council shall make recommendations only
on the scientific and technical issues in dispute consistent with the
rules promulgated under this act, including, but not limited to:

(a) Risk assessment assumptions and calculations.

(b) Data collection and interpretation.

(c) Technological effectiveness of remedial action alternatives.

(d) Chemical, biological, and physical properties.

(e) Impacts on various media.

(7) The science advisory council shall not make recommendations on
issues that are not primarily scientific or technical in nature
including, but not limited to, any of the following:

(a) Cost effectiveness of remedial action alternatives.

(b) Current and reasonably foreseeable uses of natural resources.

(c) Reasonably foreseeable uses of the facility.

(8) The members of the science advisory council who make recommen-
dations regarding the contents of a remedial action plan for a facil-
ity shall not have any present or past personal, contractual, finan-
cial, business, or employment interest in matters related to the per-
sons that have disputes before the science advisory council.

(9) Upon, request of the science advisory council, the department
shall provide the science advisory council with all information the
department has in its possession related to a facility.

History: Add. 1990, Act 234, Eff. July 1, 1991.

Administrative rules: R 299.5101 et seq. of the Michigan
'Administrative Code.

XXXX 299.6He.added THIS ADDED SECTION IS EFFECTIVE JULY 1,
1991 XXXX

299.6lie Report to legislature.

Sec. lie. Within 3 years after the effective date of this section,
the department shall report to the legislature on all of the follow-
ing with regard to the dispute resolution process under sections lla
to lldi

(a) Whether the dispute resolution process is effectively resolv-
ing disputes.

(b) The number of disputes addressed by the dispute resolution
process.

(c) The results of disputes subject to the dispute resolution
process.
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(d) Recommendations regarding legislative action to improve the
dispute resolution process.

(e) The cost of the resolution of disputes through the use of the
dispute resolution process.

Historys Add. 1990, Act 234, Eff. July I, 1991.

299.61 If.added THIS ADDED SECTION IS EFFU.T1VB NHEN SB
981 AND HB 5808 ARE ENACTED INTO LAN AND THE MICHIGAN
ENVIRONMENTAL ASSURANCE CORPORATION PILES NITH THE
SECRETARY OF STATE A CERTIFICATION THAT THE MICHIGAN
ENVIRONMENTAL ASSORANCB CORPORATION IS PONDED AND PR]
TO UNDERTAKE ITS RESPONSIBLITIES UNDER SECTION llf. ZZZX

299.CI If Definitions; applicability of section; acproval of reme-
dial action plan; notice; list; commencement of â lfffâ ir** pro-
cess; participation; schedule; plan; negotiations; agreement;
copy; consent order; allocation review penal; Information; deter-
mination; acceptance or rejection; alternative allocation; con-
struction of srrl ioHj evidencê  jurleflĵ pf !*•*; ̂  *™*f̂ i***Tfty adminis-
trative order; action for reimbursement; costs; moratorium;
authority not limited; contribution bv orphan share administra-
tion; recovery of costs; loans to small businesses; rules. .

Sec. llf. (1) As used in this section:

(a) -•Allocation process* means a voluntary system for determining
the percentage share of response costs pursuant to this section of
each person that may be liable tinder section 12 and the orphan share,
if any.

(b) "Allocation review panel" or "panel" means the allocation
review panel appointed by the orphan snare administration.

(c) "Fund" means the Michigan environmental assurance fund created
in the Michigan environmental assurance corporation act.

(d) "Orphan share" means the percentage share of response costs
for a facility that the orphan share administration agrees or the
allocation review panel determines is not reasonably alloceble to any
person that may be liable under section 12 using the criteria in
subsection (10).

(e) "Orphan share administration" means a person appointed pursu-
ant to the Michigan environmental assurance corporation act to pay
for the orphan snare.

(f) "Response costs" means all costs incurred in taking or con-
ducting a response activity, enforcement costs, and all costs
incurred by the orphan share administration for the services of the
allocation review panel.

(2) This section only applies to a facility where 2 or more per-
sons that may be liable under section 12 are identified by the
department. However, if only I person that may be liable under
section 12 is identified for a facility by the department, that
person may submit a written request within ll days after the depart-
ment approves a remedial action plan, or a remedial action plan is
considered approved under section 1 ic to the orphan share administra-
tion to commence the allocation process. A facility for which only 1
person that may be liable under section 12 is identified shall be
considered by the allocation review panel as provided in this section
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in a manner and at a time that will not impede the allocation process
for other facilities. ^̂

(3) After the department approves a remedial action plan, or a
remedial action plan is considered approved under section Me, for a
facility pursuant to this act and any rules promulgated under this
act/ the department shall notify in writing each identified person
that may be liable under section 12 for a facility and the orphan
share administration of the approval of the remedial action plan for
the facility. The department shall also send the orphan share admin-
istration a list of the names and addresses of all identified persons
that may be liable under section 12, and if requested by the orphan
share administration, the department shall at any time provide the
orphan share administration with all information in the possession of
the department that is related to the release. Upon the request of
the orphan share administration, the allocation process may commence
prior to the approval of the remedial action plan. A person that may
be liable under section 12 may petition the orphan share administra-
tion to commence the allocation process prior to the approval of the
remedial action plan or prior to the time the remedial action plan is
considered approved under section 11 c.

(4) Not later than 7 days after receipt of the notice of approval
of a remedial action plan for the facility, the orphan share adminis-
tration shall notify each of the persons that may be liable under
section 12 in writing of the opportunity to participate in an alloca-
tion process. A person that may be liable under section 12 that
intends to participate in the allocation process shall notify the
orphan share administration in writing within 14 days of receiving
notice from the orphan share administration.

(5) If, within the 14-day period during which a person that may be
liable under section 12 may indicate the intention to participate in
the allocation process, 1 or more of the.persons that may be liable
under section 12 identified in regard to a facility notify the orphan
share administration that the person intends to participate in the
allocation process, the orphan share administration shall develop a
schedule and plan to facilitate negotiations to determine the percen-
tage share of response costs of each person that may be liable under
section 12 and any orphan share. The negotiations shall be completed
within 21 days after the last day on which persons that may be liable
under section 12 may notify the orphan share administration of the
intent to participate, unless all of the participants agree to extend
the negotiations. An extension of the negotiations shall not result
in an extension of the time limitations provided in subsections (8)
and (10).

i6) If, during the negotiation period provided in subsection (5),
of the persons that may be liable under section 12 participating

in the allocation process and the orphan share administration agree
in writing to a complete percentage allocation of response costs
related to the facility, the orphan share administration shall,
within 3 days of reaching the agreement, send a copy of the agreement
to the director and the attorney general.

(7) The attorney general on behalf of the state may enter into a
legally enforceable consent order with 1 or more of the participants
in the allocation process providing for implementation of the reme-
dial action plan, payment of response costs, and resolution of other
potential liability under this act, including liability for damages
and civil fines.
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(8) If* within the negotiation period provided in iiiha
all of the persons that may be liable under aeetion 12 and
•bare administration do not agree in writing to a complete

1 the orphan
agree in writing to a complete percentage

allocation of response costs related to the f* jility, the orphan
•bare adminiatratlon shall convene an allocation review panel to
determine an- allocation of the percentage ahare of response coata of
each peraoa that may be liable under section 12 including the orphan
•bare, if any. Regardless of when the allocation process nmmmi.m,
the allocation review panel ahall be convened no later than 50 days
after notification of the persona that may be liable under section 12
of the approval of the remedial action plan for a facility. Toe allo-
cation review panel ahall consist of 3 members •elected in the pro-
ceaa established by the orphan share administration pursuant to the
Michigan environmental assurance corporation act. In selecting the
•embers for an allocation review panel, the orphan share administra-
tion shall determine that a member selected for a panel does not have
a personal or financial interest in the outcome of the allocation
process.

(9) According to the procedures established by the orphan ahare
administration aa provided in the Michigan environmental assurance
corporation act, each of the participating persons that may be liable
under aeetion 12 and the orphan share adminiatration may submit to
the panel documentation and other information as considered relevant
by a person that may be liable under section 12 or the orphan share
administration. In addition, the director may submit to the panel
information related to the facility or allocation process that the
director considers relevant.

(10) Hot later than 90 days after notification of the persons that
may be liable under aeetion 12 of approval of the remedial action
plan for a facility, the allocation review panel shall issue a writ-
ten determination allocating the percentage share «f response costs
of each peraon that may be liable under section 12 and the orphan
•bare* if any. In reaching a determination, the allocation review
panel ahall do all of the following:

(a) Consider each of the following as these items relate to each
peraon that may be liable under section 12 and the orphan share, if
any:

(<) The volume of hazardous snbstancea transported to the
facility. For purposes of determining volume, a shipment of a hazard-
ous substance shall be counted 1 time when allocating a percentage
•bare of response costs between a generator and a transporter of a
hazardous substance.

(11) The anticipated impact of the hazardoua aubatance on the cost
of response activity at the facility.

(iii) The degree of care exercised in the disposal or treatment,
or both of the hazardous substance by each person that may be liable
under aeetion 12.

(iv) The manner in which the facility waa operated and the degree
of care exerciaed by the owner or operator*

(v) The degree of involvement in facility operations.

(vi) Whether all applicable permits and licenses required by law
were obtained and complied with.
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(vii) The decree of cooperation by the person with federal, state,
or local officials to prevent, minimise, respond to, or remedy the
release or threat of release.

(viii) Any other aggravating or mitigating factor that the alloca-
tion review panel determines to be relevant.

(b) Consider the quality of documentation and other information
submitted.

(c) If information gaps exist, make reasonable extrapolations from
the available information as considered advisable by the allocation
review panel.

(11) A copy of the written determination of the allocation review
panel shall Be forwarded by the panel to the director, the attorney
general, and to each of the participants in the allocation process.
Within 10 days of receipt of the determination of the allocation

cation review panel, "the director, and the attorney general of the
participants' decision.

(12) The orphan share administration may reject the allocation
review panel's determination if it believes that the percentage cost
of response activity allocated to the orphan shares by the panel cre-
ates a substantial risk to the fiscal integrity of the fund. If the
orphan share administration rejects the allocation review panel's
determination it may negotiate with other participating persons that
may be liable under section 12 to attempt to arrive at an alternative
percentage allocation of response costs that is agreeable to all of
the participants. The orphan share administration and the other par-
ticipating persons that may be liable.under section 12 have no more
than 7 days to attempt to arrive at an alternative allocation.

(13) The attorney general on behalf of the state may enter into a
legally enforceable consent order with 1 or more of the participants
in the allocation process who are in agreement with the determination
of the allocation review panel or who enter into a negotiated agree-
ment pursuant to subsection (12) providing for implementation of the
remedial action plan, payment of response costs, and resolution of
other potential liability under this act, including liability for
damages and civil fines.

(14) This section shall not be construed to limit the authority of
the department or the attorney general at any time to enter into an
agreement in the public interest to resolve in whole or in part the
liability of a person under this act.

ilS) Any allocation of percentage shares of response costs unders section shall not be admissible as evidence in any proceeding,
except to prove, if disputed, the.financial pbligations under the
terms of an allocation agreement pursuant to subsection (6) or (11)
of a person who has limited its liability under subsection (16). A
court shall not have jurisdiction to review an allocation or the pro-
cedures used to determine an allocation. The allocation of percentage
share of response costs or the procedures used to determine an allo-
cation shall not constitute an apportionment or other statement on
the divisibility of harm or causation.

(16) The liability under this act of a person that may be liable
under section 12 that accepts and pays its allocated share of
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response activity costs as determined through a voluntary allocation
agreement pursuant to subsection (6) or by the allocation review
panel pursuant to subsection (10), and who by consent order or admin-
istrative order pays its allocated share which rrsnlts in implementa-
tion of a remedial action plan approved by the ^apartment, shall with
respect to matters covered by the order be limited to that person's
allocated mhare of response costs. Ihe department may issue an admin-
istrative order pursuant to section lOf to require a person that may
be liable under section 12 to implement the plan approved by the
department. To be enforceable, the order described in this subsection
shall not require that the department determine that there may be an
imminent and substantial endangerment to the public health, safety,
or welfare, or the environment prior to issuance of the order. In an
action for reimbursement pursuant to section 10f(5), if the court
upholds the order, the court shall assess against the petitioner the
Cull costs of defending this proceeding, including attorney fees.

(17) If a person that may be liable under section 12 participates
la the allocation process set forth in this subsection, the director
and the attorney general shall not commence an action under
section lOf or 16 against the participating, person Cor a period of
120 days after the persons that may be liable under section 12 have
been notified of the approval of a remedial action plan. If the
director and the attorney general determine that the parties are bar-
gaining in good faith and that an extension of this moratorium would
facilitate an agreement with the persona that may be liable under
section 12 for taking response activity, they may extend the morato-
rium for an additional period of up to 30 days.

(18) motwithstanding subsection (17), this section snail not limit
the department's authority to undertake response activity at any time
or the attorney general's authority to undertake enforcement action
against any person that may be liable under section 12 that does not
participate In the allocation process.

(19) When the allocation process is completed, the orphan share
administration shall contribute the percentage of costs assigned to
the orphan share plus the percentage share assigned to identified
persons that may be liable under section 12 that refuse to partici-
pate in the allocation process, or to take remedial action, or to pay
on the basis of their allocated share. This subsection shall apply
when the remedial action is performed by the persons that may be
liable under section 12 pursuant to a consent order or administrative
order. Ihe attorney general may file an action under section 16 to
recover all costs Incurred by the orphan share administration from
persons that refuse to participate in the allocation process or in
the remedial action on the basis of their allocated share.

(20) Ihe orphan share administration shall promulgate rules estab-
lishing a loan program to provide loans to small businesses that may
be liable under aection 12. A loan shall be provided to assist a
small business in fulfilling any of its responsibilities in undertak-
ing a response activity in compliance with this act and with the
rules promulgated under this act, except if the small business is
convicted of violating section I6b. A loan shall not be made under
this section until rules are promulgated establishing the loan pro-

ram described in this subsection. To be eligible for a loan under
.his section, a small business shall submit to the orphan share
administration evidence that is satisfactory to the orphan share
administration that the small business has taken or is taking action
necessary to prevent future releases and to otherwise comply with
this act and applicable state and federal environmental law. As used
in this subsection, small business means a business concern
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incorporated or doing business in this state that has a net worth of
less than $10,000,000.00, including the affiliates of the business
concern that are independently owned and operated.

Historys Add. 1990, Act 233, Eff. (pending).
Compiler's notes Section 2 of Act 233 of 1990 provides: "Section

11f of Act No. 307 of the Public Acts of 1982, as added by this amen-
datory act, shall take effect when the Michigan environmental assur-
ance corporation act. Senate Bill No. 981, and its funding mechanism,
Bouse Bill No. 5808, are enacted into law and the Michigan environ-
mental assurance corporation files with the secretary of state a cer-
tification that the Michigan environmental assurance corporation is
funded and prepared to undertake its responsibilities under section
ill.

Senate Bill No. 981, referred to in Section 2, was filed with the
Secretary of State , and became P.A. 1990, No. ,

Bouse Bill No. 5808, also referred to in Section 2, was filed with
the Secretary of State , and became P.A. 1990,
NO* y '_ •

The certification referred to in Section 2 was filed with the
Secretary of State on . ' ^

Administrative rules: R 299.5101 et sea. of the Michigan
Administrative Code.

XXXX 299.6110.added THIS ADDED SECTION IS EFFECTIVE JULY 1,
1991; THIS ADDED SECTION IS REPEALED ON THE EFFECTIVE DATE
OF SECTION 11f XXXX

299.611g Definitions; applicability of section; approval of
dial action plan; notice; list; commencement of allocation pro-
cess; participation; schedule; plan; negotiations; agreement;
copy; consent order; allocation review panel; information; deter-
mination; acceptance or rejection; funding uncollectible percen-
tage; construction of section; evidence; jurisdiction; limitation;
administrative order; action for reimbursement; costs; moratorium;
authority not limited; recovery of costs; loans to small busi-
nesses; rules; creation and responsibility of orphan share admin-
istration; staff and services.

Sec. .llg. (1) As used in this section:

(a) "Allocation process" means a voluntary system for determining
the percentage share of response costs pursuant to this section or
each person that may be liable under section 12 and the orphan share,
if any.

(b) "Allocation review panel" or "panel" means the allocation
review panel appointed by the orphan snare administration.

(c) "Orphan share" means the percentage share of response costs
for a facility that the orphan share administration agrees or the
allocation review panel determines is not reasonably allocable to any
person that may be liable under section 12 using the criteria in
subsection (10).

(d) "Orphan share administration" means the orphan share
administration created in subsection (21).
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(el •Response costs" means all costs incurred in taking or
ducting a response activity, enforcement costs, and all costs
incurred by the orphan share administration for the services of the
allocation review panel.

(2) Ibis section only applies to a facility where 2 or more per-
sons that may be liable under section 12 are identified by the
department. However, if only 1 person that may be liable under
section 12 is identified for a facility by the department, that
person may submit a written request within U days after the depart-
ment approves a remedial action plan, or a remedial action plan is
considered approved under section Me to the orphan share administra-
tion to rnamuinrt the allocation process. A facility for which only 1
person that may be liable under section 12 is identified shall be
considered by the allocation review panel as provided in this section
in a manner and at a time that will not impede the allocation process
for other facilities.

(3) After the department approves a remedial action plan, or a
remedial action plan is considered approved under section He, for a
facility pursuant to this act and any rules promulgated under this
act* the department shall notify in writing each identified person
that may be liable under section 12 for a facility and the orphan
share administration of the approval of the rcmfdlii action plan for
the facility. The department snail also send the orphan share admin-
istration a list of the nimpi and addresses of all identified persons
that may be liable under section 12, and if requested by the orphan
share administration, the department shall at any time provide the
orphan share administration with all information in the possession of
the department that is related to the release. Upon the request of
the orphan share administration, the allocation process may comae net
Kior to the approval of the r>mn1li1 action plan. A person that may

liable under section 12 may petition the orphan, share administra-
tion to commence the allocation process prior to the approval of the
remedial action plan or the remedial action plan is considered

roved under section Me.
(4) Hot later than 7 days after receipt of the notice of approval

of a remedial action plan tor the facility, the orphan share adminis-
tration shall notify each of the persons that may be liable under
section 12 in writing of the opportunity to participate in an alloca-
tion process. A person that may be liable under section 12 that
intends to participate in the allocation process shall notify the
orphan snare administration in writing within 14 days of receiving
notice from the orphan share administration.

(51 If, within the 14-day period during which a person that say be
liable under section 12 may indicate their intention to '" '
in the allocation process, 1 or more of the persons that may be
liable under section 12 identified in regard to a facility notify the
orphan share administration that the person intends to participate in
the allocation process, the orphan share administration shall develop
a schedule and plan to facilitate negotiations to determine the per-
centage share of response costs of each person that may be liable
under section 12 and any orphan share. The negotiations shall be com-
pleted within 21 days after the last day on which persons that may be
liable under section 12 may notify the orphan share administration of
the intent to participate, unless all of the participants agree to
extend the negotiations. An extension of the negotiations shall not
result in an extension of the tine limitations provided in
subsections (8) and (10).
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(6) If, during the negotiation period provided in subsection (5),
all of the persons that may be liable under section 12 participating
in the allocation process and the orphan share administration .agree
in writing to a complete percentage allocation of response costs
related to the facility, the orphan share acministration shall,
within 3 days of reaching the agreement, send a copy of the agreement
to the director and the attorney general.

(7) The attorney general on behalf of the state may enter into a
legally enforceable consent order with I or more of the participants
in the allocation process providing for implementation of the reme-
dial action plan, payment of response costs, and resolution of other
potential liability under this act, including liability for damages
and civil fines.

(8) If, within the negotiation period provided in subsection (5),
all of the persons that may be liable under section 12 for a facility
and the orphan share administration do not agree in writing to a com-
plete percentage allocation of response costs related to the facili-
ty, the orphan share administration shall convene an allocation
review panel to determine an allocation of the percentage share of
response costs of each person that may be liable under section 12
including the orphan share, if any. Regardless of when the allocation
process commences, the allocation review panel shall be convened no
later than 50 days after notification of the persons that may be
liable under section 12 of the approval of the remedial action plan
for a facility. The allocation review panel shall consist of 3 mem-
bers selected by the orphan share administration. In selecting the*
members for an allocation review panel, the orphan share administra-
tion shall determine that a member selected for a panel does not have
a personal or financial interest in the outcome of the allocation
process.

(9) According to the procedures established by the orphan share
administration, each of the participating persons that may be liable
under section 12 and the orphan share administration may submit to
the panel documentation and other information as considered relevant
by a person that may be liable under section 12 or the orphan share
administration. In addition, the director may submit to the panel
information related to the facility or allocation process that the
director considers relevant.
(10) Not later than 90 days after notification of the persons that

may be liable under section 12 of approval of the remedial action
plan for a facility, the allocation review panel shall issue a writ-
ten determination allocating the percentage share of response costs
of each person that may be liable under section 12 and the orphan
share, if any. In reaching a determination, the allocation review
panel shall do all of the following:

(a) Consider each of the following as these items relate to each
person that may be liable under section 12 and the orphan share, if
any:

(i) The volume of hazardous substances transported to the
facility. For purposes of determining volume, a shipment of a hazard-
ous substance shall be counted 1 time when allocating a percentage
share of response costs between a generator and a transporter of a
hazardous substance.

(11) The anticipated impact of the hazardous substance on the cost
of response activity at the facility.
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(iiil The degree of care exercised in the disposal or treatment,
or both of the hacardoua substance by each person that may be liable
under section 12.

(iv) The manner in which the facility was operated and the degree
of care execoiaed by the owner or operator.

(v) The degree of involvement in facility operations.
Whether all applicable permits and licenses required by law

were obtained and complied witn.
(vii) The degree of cooperation by the person with federal* state,

or local officials to prevent, minimise, respond to, or remedy the
release or threat of release.

(vii-i) any other aggravating or mitigating factor that the all
tioa review panel determines to be relevant.

(b) Consider the quality of documentation and other information
submitted.

(c) If information gaps exist, make reasonable extrapolations from
the available information as considered advisable by the allocation
review panel.

(11) A copy of the written determination of the allocation revieV
panel shall be forwarded by the panel to the director, the attorney
general, and to each -of the participants in the allocation process.
Within 10 days of receipt of the determination of the allocation
review panel, each participant shall notify the orphan share adminis-
tration of the participant's acceptance or rejection of the panel's
determination. The orphan share administration shall notify the allo-
cation review panel, the director, and the attorney general of the
participants' decision.

(12) Upon completion of the allocation process under this section,
the percentage allocated to the orphan snare and the portion allo-
cated to a person that is uncollectible for a facility. If any, shall
be funded in full by the other persons that may be liable
tion 12 for that facility in proportion to the percentage that each
person was assigned pursuant to the allocation process*

(131 The attorney general on behalf of the state may enter into a
legally enforceable consent order with 1 or more of the participants
in the allocation process who are in agreement with the determination
of the allocation review panel providing for implementation of the
remedial action plan, payment of response costs, and resolution of
other potential liability under this act, including liability for
damages and civil fines.

(14) This section shall not be construed to limit the authority of
the department or the attorney general at any time to enter into an
agreement in the public interest to resolve In whole or in part the
liability of a person under this act.

115) any allocation of percentage shares of response costs under
s section shall not be admissible as evidence in any proceeding,

except to prove, if disputed, the financial obligations under the
terms of an allocation agreement pursuant to subsection (6) or ( I I )
of a person who has limited its liability under subsection (16). A
court shall not have jurisdiction to review an allocation or the
procedures used to determine an allocation. The allocation of
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percentage share of response costs or the procedures used to
determine an allocation shall not constitute an apportionment or
other statement on the divisibility of harm or causation.

(16) The liability under this ac'c of a person that may be liable
under section 12, that accepts and pays its allocated share of
response activity costs as determined through a voluntary allocation
agreement pursuant to subsection (61 or by the allocation review
panel pursuant to subsection (10), and who by consent order or admin-
istrative order pays its portion of the orphan share and the uncol-
lectible portion pursuant to subsection (12) which results in imple-
mentation of an approved remedial action plan shall with respect to
matters covered by the order be limited to that person's allocated
share of response costs. The department may issue an administrative
order pursuant to section lOf to require a person that may be liable
under section 12 to implement the plan approved by the department. To
be enforceable, the order described in this subsection shall not
require that the department determine that there may be an imminent
and substantial endangerment to the public health, safety, or wel-
fare, or the environment prior to issuance of the order. In an action
for reimbursement pursuant to section 10f(5), if the court upholds
the order, the court shall assess against the petitioner the full
costs of defending this proceeding, including attorney fees.

(17) If a person that may be liable under section 12 participates
in the allocation process set forth in this subsection, the .director
and the attorney general shall not commence an action under,
section I Of or 16 against the participating person for a period of
120 days after the persons that may.be liable under section 12 have
been notified of the approval of a remedial action plan. If the
director and the attorney general determine that the parties are bar-

?aining in good faith and that an extension of this moratorium wouldacilitate an agreement with the persons that may be liable under
section 12 for taking response activity, they may extend the morato-
rium for an additional period of up to 30 days.

(18) Notwithstanding subsection (17), this section shall not limit
the department's authority to undertake response activity at any time
or the attorney general's authority to undertake enforcement action
against any person that may be liable under section 12 that does not
participate in the allocation process.

(19) The attorney general may file an action under section 16 to
recover all costs Incurred by the orphan share administration from
persons that refuse to participate in the allocation process or in
the remedial action on the basis of their allocated snare.

(20) The orphan share administration shall promulgate rules estab-
lishing a loan program to provide loans to small businesses that may
be liable under section 12. A loan shall be provided to assist a
small business in fulfilling any of its responsibilities in undertak-
ing a response activity in compliance with this act and the rules
promulgated under this act, except if the small business is convicted
of violating section 16b. A loan shall not be made under this section
until rules are promulgated establishing the loan program described
in this subsection. To be eligible for a loan under this section, a
small business shall submit to the orphan share administration evi-
dence that is satisfactory to the orphan share administration that
the small business has taken or is taking action necessary to prevent
future releases and to otherwise comply with this act and applicable
state and federal environmental law. As used in this subsection,
small business means a business concern incorporated or doing
business in this state that has a net worth of less than
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$10*000,000.00, including tht affiliates of the busimms concern that
are independently owned and operated.

(21) The orphan share administration is created within the depart-
ment of management and budget. The orphan share administration shall
administer tee allocation process as provided in this section. The
department-.of management and budget shall provide the orphan share
administration with sufficient staff and services to allow it to
carry out its responsibilities under this section.

Historys Add. 1990, Act 233, Eff. July f, 1991.

Administrative roles: R 299.5101 et seq. of the Michigan
Administrative Code.

XZZZ 299.612.added IBIS ADDED SECTION IS EFFECTIVE JULY 1,
1991

299.612 Liability for response activity costs; manual • recoverable;
permitted release; obligations or liability under other state law;
action to abate danger or threat; jurisdiction! evidence.

Sec. 12. (1) Notwithstanding any other provision or rule of law
and subject only to the defenses set forth in sections 12a and 12b,
if there is a release or threatened release from a facility that
causes the incurrence of response activity costs, the following per-
sons shall be liable under this section: *

(a) The owner or operator of the facility.

(b) The owner or operator of the facility at the time of disposal
of a hazardous substance.

(cl The owner or operator of the facility since the time of dis-
posal of a hazardous substance not included in subdivision (a) or
TbTT

otherwise arranged
er for trans-
nce owned or

(d) A person that by contract, agreement, or otherw
for disposal or treatment, or arranged with a transport)
port for disposal or treatment, of a hazardous subata
possessed by the person, by any other person, at the facility owned
or operated by another person ana containing the hazardous substance.

(e) A person that accepts or accepted any hazardous substance for
transport to the facility selected by that person.

(2) A person described in subsection (1) shall be liable for all
of the following:

(a) All costs of response activity lawfully incurred by the state
relating to the aelectlon and implementation of response activity
under this act.

(b) Any other necessary coats of response activity incurred by any
other person consistent with rules relating to the selection ana
implementation of response activity promulgated under this act.

(c) Damages for the full value of injury to, destruction of, or
loss of natural resources, including the reasonable costs of assess-
ing the injury, destruction, or loss resulting from the release.

(3) The costs of response activity recoverable under subsection
(2) shall also include:
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(a) All costs of response activity reasonably incurred by the
state prior to the promulgation of rules relating to the selection
and implementation of response activity under this act/ excepting
those cases where cost recovery actions have been filed before
July 11, 1999.- A person challenging the recovery of costs under this
subdivision shall nave the burden or establishing that the costs were
not reasonably incurred under the circumstances that existed at the
time the costs were incurred. Recoverable costs include costs
incurred reasonably consistent with the rules relating to the selec-
tion and implementation of response activity in effect on July 11,
1990• . . .

(b) Any other necessary costs of response activity reasonably
incurred by any other person prior to the promulgation of rules
relating to the selection and implementation of response activity
under this act. A person seeking recovery of these costs has the
burden of establishing that the costs were reasonably incurred under
the circumstances that existed at the time the costs were incurred.

(4) The amounts recoverable in an action under this section shall
include interest on the amounts recoverable under subsections (2) and
(3). This interest shall accrue from the date payment is demanded in
writing, or the date of the expenditure or damage, whichever is
later. The rate of interest on the outstanding unpaid balance of the
amounts recoverable under this section shall be the same rate as is
specified in section 6013(5) of the revised judicature act of 1961,
Act Mo. 236 of the Public Acts of 1961, being section 600.6013 of the
Michigan Compiled Laws.

(5) A person shall not be required under this act to undertake
response activity for a permitted release. Recovery by any person for
response activity costs or damages resulting from a permitted release
shall be pursuant to other applicable law, in lieu of this act. This
subsection shall not affect or modify in any way the obligations or
liability of any person under any other state law, including cannon
law, for damages, injury, or loss resulting from a release of a haz-
ardous substance or for response activity or the costs of response
activity.

(6) If the director determines that there may be an imminent and
substantial endangerment to the public health or welfare or the envi-
ronment because of an actual or threatened release from a facility,
the attorney general nay bring an action against any person described
in subsection (1 ) or any other appropriate person to secure the
relief that may be necessary to abate the danger or threat. The court
has jurisdiction to grant such relief as the public interest and the
equities of the case may require.

(7) In establishing liability under this section, the department
shall bear the burden of proof. If the department proves a prima
facie case against a person, the person shall bear the burden of
showing by a preponderance of the evidence that they are not liable
under this section.

History: Add. 1990, Act 233, Eff. July 1, 1991.

Administrative rules: R 299.5101 et seq. of the Michigan
Administrative Code.

XXXX 299.612a.added THIS ADDED SECTION IS EFFECTIVE JULY 1,
1991 XXXX
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299.612a Evidence establishing nonliability under f 299.612;
•contractual relationship* defined} additional evidence required;
effort to minimize liability) liability of previous owner of oner-

diminished; liability of state or local unit of govern-
abillty of commercial lending institutions disposal of
•M* *WMi^Ar«»l»1 iMMllnM 4fM+4t-nt-1«-«* m^mnmtfw i m m i m t mtt f 11 *•••

ator
•imimliiii
ilit of enaes to

liability; •foreclosure environmental assessment* defined.

Sec. I2a. (1) A person shall not be liable under section 12 if
that person establishes by a preponderance of the evidence that the
release or threat of releaae was caused solely by:

(a) An act of God.

(b) An act of war.

(cl An act or omission of a third party other than an fsylojin1 or
agent of the peraon that may be liable under section 12, or other
than one whose act or oniaaion occura in connection with a contrac-
tual relationship, existing directly or indirectly, with the person
that may be liable under section 12 If the person that may be liable
under section 12 establishes by a preponderance of the evidence both
of the following:

(<) Tbat he or she exercised due care with respect to the hazard-
ous substance, taking into consideration the characteristics of the
hazardous substance, in light of all relevant facts and
circumatancea.

(ii) Tbat be or ahe took reasonable precautions against reasonably
foreseeable acts or omissions of a third party and the consequences
that foreseeably could result from those acts or omissions.

(d) Any combination of subdivision (a), (b), or (c).
(2) The term contractual relationship, as used in subsection

(1j(c). includes, but is not United to, land contracts, deeds, or
other instruments transferring title or possession, unless both of
the following are established:

(a) The real property on which the facility is located was
acquired by the person that may be liable under aection 12 after the
disposal or placement of the hazardous substance on, in, or at the
property.

(b) The person that may be liable under section 12 by a preponder-
ance of the evidence proves 1 or more of the following:

(i) At the time the person that may be liable under section 12
acquired the property, that person dla not know and had no reason to
know that a hazardous substance that la the subject of the release or
threat of a releaae was disposed of on, in, or at the facility.

(ii) The peraon that may be liable under section 12 is a state or
local unit of government that acquired the property by purchase,
gift, tranafer, dedication, or condemnation, and, for property
acquired after the effective date of this section, the state or local
unit of government does all of the following:

(A) Conducts or causes to be conducted a visual inspection of the
property and a review of the ownership and use history of the
property to determine whether a probability exists that the property
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is a facility. If the visual inspection or the ownership and use
history, or both, show that there nay be a release or threat of
release, the state or local unit of government shall conduct, or
cause to be conducted, an environmental assessment of the property
that includes an on-site evaluation of the nature and extent, if any,
of the release or threat of release, and an inspection of all per-
manent structures on the property for the presence of a hazardous
substance.
(B) Prior to final acquisition, if the environmental assessment

required in subparagraph (i<)(A) discloses a release or threat of
release, the state or local unit of government shall do all of the
following:

(I) Provide a report of the findings and conclusions of the envi-
ronmental assessment to the governing Body of the unit of government.

(II) Provide a public notice of the availability of the report of
the findings and conclusions of the environmental assessment.

(III) Submit the report and the environmental assessment to the
department.

(C) After final acquisition, if the environmental assessment
required in subparagraph (ti)(A) disclosed a release or threat of
release, the state or local unit of government shall provide the
department with a right of entry to the property at all reasonable
times for any of the purposes listed in section 10d(3)(a) through
(c).
(0) After final acquisition, unless waived by the director through

the exercise of his or her discretion, if the environmental assess-
ment required in subparagraph (ii)(A) disclosed a release or threat
of release, the state or local unit of government shall not transfer
any legal interest, or any equitable or possessory interest that
relinquishes control over that property for more than 45 days, unless
the state or local unit of government does all of the following:

(1) Provide any transferee with a copy of the environmental
assessment required in subparagraph (ii)(A) prior to the transfer of
the property.
(II) Include in any contract for transfer of the property a state-

ment that, absent a covenant not to sue from the state as provided by
section 14a, the transferee will be a person that may be liable under
section 12 of this act.

(III) Include as a condition to the transfer in any contract for
the transfer of the property that the transferee agrees to provide
the department with a right of entry to the property at all reason-
able times for any of the purposes listed in section 10d(3)(a)
through (e) related to a release or threat of release disclosed in
the environmental assessment required in subparagraph (ii)(A).

(IV) Provide the department with-a copy of the contract for trans-
fer of the property and a description of the intended use of the
property by the transferee within 14 days of the execution of the
transfer.

(Hi) The person that may be liable under section 12 acquired the
property by inheritance.
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(3) In addition to establishing 1 or nor* of the circumstances
described in subsection (2)(b)(i), (ii), or (iii), the person that
•ay be liable under section 12 shall establish that he or she has
satisfied the requirements of subsection (l)(c)(i) and (ii).

(4) To establish that the person that may be liable under
section 12 had no reason to know, as required under subsection
(2)(bl(i), the person that say be liable under section 12 shall have
undertak

oses of the preceding sentence, the court sh
account any specialised knowledge or experience on the part of the

hat say be liable under section 12, the relati

, all appropriate inquiry
the previous ownership and uses of the property consistent with good
commercial or custoeary practice in -an effort to minimise liability.
For purposes of the preceding sentence, the court shall take into

person that may be liable under section 12, the relationship of the

Krchase price to the value of the property if uncontaminated by a
sardous substance, commonly known or reasonably ascertainable

information about the property, the obviousness or the presence or
likely presence of a release or threat of release at the property,
and the ability to detect a release or threat of release by appropri-
ate inspection.

(5) This section shall not diminish the liability of a previous
owner or operator of a facility that would otherwise be liable under
this act. fotwithatandlng this section, if the person that may be
liable under section 12 obtained actual knowledge of the release or
threat of release at the facility when that person owned the real
property and then transferred ownership of the property to another
person without disclosing this knowledge, the person shall be liable
under section 12 and a defense under this section shall not be avail-
able to that person, nothing in this section shall affect the liabil-
ity under this act of a person that may be liable under section 12
that, by an act or omission, caused or contributed to the release or
threat of release that is the subject of a response activity at the
facility.

(6) The state or a local unit of government shall not be liable
under this-act for costs or damages as a result of response activity
taken in response to a release or threat of release. This subsection
shall not preclude liability for costs or damages as a result of
gross negligence, including reckless, willful, or wanton misconduct,
or intentional misconduct by the state or local unit of government.

(7) A commercial lending institution that has not participated in
the management of a facility prior to taking title acquires a prop-
erty that is a facility through foreclosure or through acceptance of
a deed in lieu of foreclosure for the sole purpose of realising on a
security interest shall not be liable under this act, if 1 or more of
the following are true:

(a) The property is a residential property.

(b) The property is an agricultural property.

(c) The commercial lending institution acquired ownership or con-
trol of the property involuntarily through a court order or other
involuntary circumstance.

{d) The commercial lending institution would otherwise be liableely under section I2(l)(c) and the commercial lending institution
acquired ownership or control of the property prior to August 1,
1990.
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(8) If a commercial lending institution that has not participated
in the management of a facility prior to taking title, other than
those properties described in subsection (7)(a) or (b), conducts,
within 180 days before or after takino title to the property, a valid
foreclosure environmental assessment prior to disposition of that

?roperty, and that foreclosure environmental assessment does notndicate that there was a release or threat of release on the proper-
ty, there is a rebuttable presumption that the commercial lending
institution has satisfied the criteria specified in subsection (1)(c)
with respect to that property. The defense to liability in this sub-
section does not apply to a release that started after the date on
which the commercial lending institution acquired title to the prop-
erty and during the time the commercial lending institution held
title to the property.

(9) If a commercial lending institution that prior to taking title
of a property through foreclosure or through acceptance of a deed in
lieu of foreclosure has not participated in the management of proper-
ty, other than a property described in subsection (7)(a) or (b), per-
forms a foreclosure environmental assessment on the property within
180 days before or after taking title to the property, and that fore-
closure environmental assessment indicates that there is a release or
threat of release on that property/ the commercial lending institu-
tion shall not dispose of that property unless the commercial lending
institution provides the department with a complete' copy of the
results of the foreclosure environmental assessment, and the commer-
cial lending institution enters into an agreement with the department
regarding disposition of the property. If a commercial lending insti-
tution submits a proposal to the department regarding disposition of
the property, the department shall, within 6 months, review the pro-
posal and either approve the proposal or submit changes to the com-
mercial lending institution that would result in approval of the

property, the commercial lending
fer the property, other than to the state. A commercial lending
institution that establishes that it -has met the requirements of this
subsection shall not be liable under section 12 with respect to that
property.

(10) A commercial lending institution or other person that has not
participated in the management of a property prior to assuming owner-
ship or control of the property as a fiduciary, as defined by
section 5 of the revised probate code, Act No. 642 of the Public Acts
of 1978, being section 700.5 of the Michigan Compiled Laws, and that
is acting or has acted in a capacity permitted by the revised probate
code. Act No. 642 of the Public Acts of 1978, being sections 700.1 to
700.993 of the Michigan Compiled Laws, shall not be personally liable
as an owner or operator of the property under this act. This subsec-
tion shall not do either of the following}

(a) Relieve the fiduciary from personal liability as the result of
the fiduciary's assumption of personal liability, or negligence,
gross negligence, or reckless, willful, or intentional misconduct.

(b) Prevent claims against the assets that are part of or all of
the estate or trust that contains the facility; any other estate or
trust of the decedent, grantor, ward, or other person whose estate or
trust contains the facility that is administered by the commercial
lending institution or other person; or any other estate or trust of
the decedent, grantor, ward, or other person whose estate or trust
contains the facility. Such claims may be asserted against the
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fiduciary in its representative capacity, whether or not the
fiduciary ia personally liable.

(II) A commercial lending institution that has not participated in
the management of a property prior to assuming ownership or control
of the property in a fiduciary capacity, and pursuant to a fiduciary
agreement entered into on or before August I, 1990 owns or controls
the property in a fiduciary capacity that is not regulated by Act
•o. 642 of the Public Acts of 1978 but is authorized by the banking
code of 1969, Act Bo. 319 of the Public Acts of 1969, being sections
487.301 to 487.598 of the Michigan Compiled Laws, or the national
bank act, chapter 106, 13 Stat. 99, •hall not be personally liable as
an owner or operator of the property under this act. This subsection
shall not do either of the following:

(a) Believe the fiduciary from personal liability as the result of
the fiduciary's assumption of personal liability, negligence, gross
negligence, or reckless, willful, or intentional misconduct.

(b) Prevent claims against the assets that are part of or all of
the estate or trust that contains the facility; any other estate or
trust of the decedent, grantor, ward, or other person whose estate or
trust contains the facility that is administered by the commercial
lending institution; or any other estate or trust of the decedent,
grantor, ward, or other person whose estate or trust contains the
facility. Such claims may be asserted against the fiduciary in its
representative capacity, whether or not the fiduciary is personally
liable.

(12) A commercial lending institution that has not participated in
the management of a property prior to assuming ownership or control
of the property in a fiduciary capacity, and pursuant to a fiduciary
agreement entered into after August t, 1990 owns or controls the
property in a fiduciary capacity that is not regulated by Act Ho. 642
of the Public Acts of 1978 but is authorised bytne banking code of
1969, Act Ho. 319 of the Public Acts of 1969, being sections 487.301
to 487.598 of the Michigan Compiled Laws, or the national bank act,
chapter 106, 13 Stat. 99, that has served only in an administrative,
custodial, or financial capacity with respect to the property, and
has not exercised sufficient involvement to control the owner's or
operator's handling of a hasardous substance, shall not be personally
liable as an owner or operator of the property under this act. This
subsection shall not do either of the following:

(a) Believe the fiduciary from personal liability as the result of
the fiduciary's assumption of personal liability, negligence, gross
negligence, or reckless, willful, or intentional misconduct.

(b) Prevent claims against the assets that are part of or all of
the estate or trust that contains the facility; any other estate or
trust of the decedent, grantor, ward, or other person whose estate or
trust contains the facility that is administered by the commercial
lending institution; or any other estate or trust of the decedent,

frantor, ward, or other person whose estate or trust contains theacility. Such claims may be asserted against the fiduciary in its
representative capacity, whether or not the fiduciary is personally
liable.

(13) The defenses to liability under section 12 in subsections (7)
to (12) in regard to a facility do not apply when a commercial lend-
ing institution, or its agent, employee, or a person retained by the
commercial lending institution, caused or contributed to a release or
threat of release.
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(14) As used in subsections (8) and (9), "foreclosure environmen-
tal assessment" means to conduct* or cause to be conducted, a visual
inspection of property and a review of the ownership and use history
of the property to determine whether there is a release or threat of
release. If a visual inspection or the ownership and use history, or
both, show that there may be a release or threat of release, a site
specific on-site evaluation of the nature and extent, if any, of the
release or threat of release shall be conducted, and an inspection of
all permanent structures on the property to determine the presence of
a hazardous substance shall be conducted.

History: Add. 1990, Act 233, Eff. July I, 1991. .

XXXX 299.612b.added THIS ADDED SECTION IS EFFECTIVE JULY 1,
1991 XXXX

299.6l2b Liability of response activity contractor; effect of war-
ranty; liability of employer to employee; exemption of governmen-
tal employer from liability; availability of defense; effect of
section on liability; definitions.

Sec. 12b. (1) A person that is a response activity contractor for
any release or threatened release is not liable to any person for
injuries, costs, damages, expenses, or other liability, including,
but not limited to, claims for indemnification or contribution and
claims by third parties for death, personal injuries, illness, or
loss of or damages to property or economic loss that result from the
release or threatened release. This subsection shall not apply if a
release or threatened release is caused by conduct of the response
activity contractor that is negligent, grossly negligent, or that
constitutes intentional misconduct.

- (2) This section shall not affect the liability of a person under
any warranty under federal, state, or common law. This subsection
shall not affect the liability of an employer who is a response
activity contractor to any employee of the employer under law,
including any provision of law relating to worker's compensation.

(3) An employee of this state or a local unit of government who

frovides services relating to a response activity while acting withinhe scope of his or her authority as a governmental employee shall
have the same exemption from liability as is provided to the response
activity contractor under this section.

(4) The defense provided by section I2a(1)(c) is not available to
any person that may be liable under section 12 with respect to any
costs or damages caused by any act or omission of a response activity
contractor. Except as provided in this section, this section shall
not affect the liability under this act or under any other federal or
state law of any person.

(5) This section shall not affect the plaintiff's burden of estab-
lishing liability under this act.

(6) As used in this section:

(a) "Response activity contract" means a written contract or
agreement entered into by a response activity contractor with 1 or
more of the following:

(i) The department.
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(ii) The department of public health.

(Hi) A person that may be liable under eeetion 12 that is carry-
ing oat an agreement to undertake a response activity under this act.

fb) ••esponse activity contractor" Beans 1 or both of the

(i) A person that enters into a response activity contract with
respect to a release or threatened release and is carrying out the
teras of a contract.

fii) A person that is retained or hired by a person described in
snbparagraph (i) to provide any service relating to a response
activity.

History: Add. 1990, Act 233, Eff. July I, 1991.

ZOZ 299.612C.added THIS ADDED SECTION IS EFFECTIVE JOLT 1,
1991 ZXXZ

299.CI2C Divisibility of barm and apportionment of liability;
liability for indivisible barm; contribution; factors la allocat-
ing response activity costs and damages; real!oration of uncol-
• _ »• ••_«" _ —^ ^ ̂  _ *^ ^ 1 •_ _ _-r̂  . _ _ 0 A_ m. A * • _ ._•_• _ •it;
lag less than complete relief; contribution
to consent order; subordinate rights in action

Sec. 12c. (1) If 2 or sore persons acting independently cause a
release or threat of release that results in response activity costs,
or damages for injury to, destruction of, or lose of natural
resources, and there is a reasonable basis for division of bam
according to contribution of each person, each person is subject to
liability under section 12 only for the portion of the total harm
that the person caused. However, a person seeking to liait its
liability on the ground that the entire ham is capable of division
shall have the burden of proof as to the divisibility of the ham and
as to the apportionment of liability.

(2) If 2 or more persons cause or contribute to an indivisible
harm that results in response activity costs, or damage a for injury
to* destruction of, or loss of natural resources, each person is
subject to liability under section 12 for the entire barm.

(31 A person may seek contribution from any other person who is
liable or aay be liable under section 12 during or following a civil
action brought under this act. However, a person that is participat-
ing in the allocation process described in section 11f or llg shall
not be subject to a contribution action during the pendency of that
allocation process. This subsection shall not diminish the right of a
person to bring an action for contribution in the absence of a civil
action by the state under this act. The court shall consider all of
the following factors in allocating response activity costs and dan-
ages among liable persons:

(a) Each person's relative degree of responsibility in causing the
release or threat of release.

(b) The principles of equity pertaining to contribution.

(c) The degree of involvement of and care exercised by the person
with regard to the hazardous substance.
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(d) The degree of cooperation by the person with federal* state,
or local officials to prevent* minimise, respond to, or remedy the
release or threat of release.

(e) Whether equity requires that the liability of some of the per-
sons should constitute a single share*

(4) If, in an action for contribution under subsection (3), the
court determines that all or part of a person's share of liability is
uncollectible from that person, then the court may reallocate any
uncollectible amount among the other persons according to the factors
listed in subsection (3). A person whose share is determined to be
uncollectible shall continue to be subject to contribution and to any
continuing liability to the state.

(5) *A person that has resolved its liability to the state in an
administrative or judicially approved consent order shall not be
liable for claims for contribution regarding matters addressed in the
consent order. The consent order does not discharge any of the other
persons liable under section 12 unless the terms of the consent order
provide for this discharge, but the potential liability of the other
persons is reduced by the amount of the consent order.

(6) If the state obtains less than complete relief from a person
that has resolved its liability to the state in an administrative or
judicially approved consent order under this act, the state may bring
an action against any other person liable under section 12 that has
not resolved its liabilities.

(7) A person that has resolved its liability to the state for some
or all of a response activity in an administrative or judicially
approved consent order may seek contribution from any person that is
not a party to the consent order described in subsection (5).

(8) In an action for contribution under this section, the rights
of any person that has resolved its liability to the state shall be
subordinate to the rights of the state, if the state files an action
under this act.

History: Add. 1990, Act 233, Eff. July 1, 1991.

XXXX 299.612d.added THIS ADDED SECTION IS EFFECTIVE JULY 1,
1991 XXXX

299.6!2d Indemnification, hold harmless, or similar agreement or
conveyance; subrogation.

Sec. I2d. (1) An indemnification, hold harmless, or similar agree-
ment or conveyance is not effective to transfer from a person that
may be liable under section 12 to the state for evaluation or
response activity costs or damages for a release or threat of release
to any other person the liability imposed under this act. This sec-
tion shall not bar an agreement to insure, hold harmless, or indem-
nify a party to the agreement for liability under this act.

(2) This act does not bar a cause of action that a person subject
to liability under this'act, or a guarantor, has or would have, by
reason of subrogation or otherwise against any person.

History: Add. 1990, Act 233, Eff. July 1, 1991.

XXXX 299.613.added THIS ADDED SECTION IS EFFECTIVE JULY 1,
1991 XXXX
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299.613 Limitations on liability} circumstances requiring total

Sec. 13. (1) Except as provided in subsection (2)* the liability
under this act for each release or threat of release shall not exceed
the total of all the costs of response activities* fines* and exem-
plary damages, plus $50,000,000.00 damiQea for injury to* destruction
of* or loss of natural resources resulting from the release or threat
of release* including the reasonable coats of assessing the Injury*
destruction, or loss resulting from the release or threat of release.

(2) notwithstanding the limitations in subsection (1)* the liabil-
ity of a person under this act shall be the full and total costs and
damages listed in subsection ( t ) , in either of the following
circumstances:

(a) The release or threatened release of s hazardous substance was
the result of willful misconduct or gross negligence of the party.

(b) The primary cause of the release or threat of release was a
knowing violation of applicable safety, construction* or operating
standards or regulations.

History* add. 1990, Act 233, Eff. July I* 1991.
ZIZZ 299.614.added THIS ADDED SECTION IS EFFECTIVE JOLT I* -

1991

299.614 Covenant not to sue generally; future enforr>mtnt action.

Sec. 14. (1) The state may, in its discretion, provide a person
with .a covenant not to sue concerning any liability to the state
under this act* including future liability, resulting from a release
or threatened release addressed by response activities* whether that
action is on a facility or off a facility, if each of the following
is met:

(a) The covenant not to sue is in the public interest.

(b) The covenant not to sue would expedite response activity con-
sistent with rules promulgated under this act.

(c) There is full compliance with a consent order under this act
for response to the release or threatened release concerned.

(d) The response activity has been approved by the department.

(2) The state shall provide a person to whom the department is
authorised under subsection (1) to issue a covenant not to sue for
the portion of response activity described in subdivision fa) or (b)
with a covenant not to sue with respect to future liability to the
state under this act for a future release or threatened release* and
a person provided the covenant not to sue shall not be liable to the
state under section 12 with respect to that release or threatened
release at a future time. The portion of response activity to which
the covenant not to sue pertains is either of the following:

(a) The transport and secure disposition off site of hazardous
substances in a facility meeting the requirements of
sections 3004(c), (d), (•), (fl, (g), (•), (o), (p), <u), and (v) and
3005(c) of the solid waste disposal act, title II of Public Law
89-272* 42 O.S.C. 6924 and 6925, if the department has required
off-site disposition and has rejected proposed remedial action that
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is consistent with the rules promulgated under this act that does not
include off-site disposition.

(b) The treatment of hazardous substances so as to destroy, elimi-
nate, or permanently immobilize the hazardous constituents of the
substances, so that, in the judgment of the department* the sub-
stances no longer present any current or currently foreseeable future
significant risk to the public health, safety, or welfare, or to the
environment, no by-product of the treatment or destruction process
presents any significant hazard to the public health, safety, or wel-
fare, or the environment, and all by-products are themselves treated,
destroyed, or contained in a manner that assures that the by-products
do not present any current or currently foreseeable future signifi-
cant risk to the public health, safety, or welfare, or the
environment.

(3) A covenant not to sue concerning future liability to the state
shall not take effect until the department certifies that remedial
action has been completed in accordance with the requirements of this
act at the facility that is the subject of the covenant.

(4) In assessing the appropriateness of a covenant not to sue
granted under subsection (t) and any condition to be included in a
covenant not to sue under subsection (1) or (2), the state shall'con-
sider whether the covenant or condition is in the public interest on
the basis of factors such as the following: . .

(a) The effectiveness and reliability of the remedial action, in
light of the other alternative remedial, actions considered for the
facility concerned.

(b) The nature of the risks remaining at the facility.

(c) The extent to which performance standards are included in the
consent order.

(d) The extent to which the response activity provides a complete
remedy for the facility, including a reduction in the hazardous
nature of the substances at the facility.

(e) The extent to which the technology used in the response activ-
ity ia demonstrated to be effective.

(f) Whether the fund or other sources of funding would be avail-
able for any additional response activities that might eventually be
necessary at the facility.

Whether response activity will be carried out, in whole or in
fleant part, by persons that may be liable under section 12.

(5) A covenant not to sue under this section shall be subject to
the satisfactory performance by a person of its obligations under the
agreement concerned.

(6) Except for the portion of the remedial action that is subject
to a covenant not to sue under subsection (2) or under section lie or
tig, a covenant not to sue a person concerning future liability to
the state shall include an exception to the covenant that allows the
state to sue that person concerning future liability resulting from
the release or threatened release that is the subject of the covenant
if the liability arises out of conditions that are unknown at the
time the department certifies under subsection (3) that remedial
action has been completed at the facility concerned.

53



(7) In extraordinary circumstances, the state may determine, after
assessment of relevant factors such as those referred to in subsec-
tion (4) and volume, toxicity, mobility, strength of evidence, abil-
ity to pay, litigative risks, public interest considerations, prece-
dential value, and inequities and aggravating factors, not to include
the exception in subsection (6) if other terms, conditions, or
requirements of the agreement containing the covenant not to sue are
sufficient to provide all reasonable assurances that the public
health and the environment will be protected from any future releases
at or from the facility.

(81 The state is authorised to include any provisions providing
for future enforcement action under section IQf or 16 that in the
discretion of the department are necessary and appropriate to assure
protection of the public health, safety, welfare, and the
environment.

History: Add. 1990, Act 234, Eff. July t, 1991.
Administrative rules: R 299.5101 et seq. of the Michigan

Administrative Code.
299.614s.added THIS ADDED SECNOH IS BFFKCT1VK JOLT 1,

1991

299.6l4a Redevelopment or reuse of facility! uiiisnaiil not to snei
conditions* demonstration* limitation} reservation of right Co

rt claims; irrevocable right of entry} monitoring compliance.
toSec. I4a. (t) The state may provide a person who proposes

velop or reuse a facility, including a vacant manufacturing or aban-
doned industrial site, with a covenant not to sue concerning liabil-
ity under section 12, if all of the following conditions-are met:

(a) The covenant not to sue is in the public interest.
(b) The covenant not to sue will yield new resources to facilitate

implementation of response activity.
(c) The covenant not to sue would expedite response activity con-

sistent with the rules promulgated under this act.
(d) Based upon available information, the department determines
tat the redevelopment

any of the following:
that the redevelopment or reuse of the facility is not likely to do

awlngi

(i) Exacerbate or contribute to the existing release or threat of
release.

(ii) Interfere with the implementation of response activities.

Iiii) Pose health risks related to the release or threat ofease to persons who may be present at or in the vicinity of the
facility.

(el The proposal to redevelop or reuse the facility has economic
development potential.

(2) A person thst requests a covenant not to sue under
subsection (1) shall demonstrate to the satisfaction of the state all
of the following:
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(a) That the person is financially capable of redeveloping and
reusing the facility in accordance with the covenant not to sue.

(b) That the person is not affiliated in any way with any person
that may be liable under section 12 for a release or threat of
release at the facility.

ic) That the redevelopment or reuse of the facility by the person1 not result in a release or threat of release.
(3) A covenant not to sue issued under this section shall address

only past releases or threats of release at a facility and shall
expressly reserve the right of the state to assert all other claims
against the person who proposes to redevelop or reuse the facility,
including* but not limited to* those claims arising from any of the
following:

(a) The release or threat of release of any hazardous substance
resulting from the redevelopment or reuse of the facility.

(b) Exacerbation or contribution of the existing release or threat
of release.

(c) Interference with, or failure to cooperate with the depart-
ment, its contractors, or other persons conducting response activi-
ties approved by the department. *

(d) Failure to exercise due care with respect to any release or
threat of release at the facility.

(4) A covenant not to sue issued under this section shall provide
for an irrevocable right of entry to the department, its contractors,
or other persons performing response activity related to the release
or threat of release addressed oy the covenant not to sue for the
purposes listed in section I0d(3)(a) through (e) and for monitoring
compliance with the covenant not to sue.

History: Add. 1990, Act 234, Eff. July 1, 1991.

Administrative rulesi R 299.5101 et seq. of the Michigan
Administrative Code.
XXXX 299.614b.added THIS ADDED SECTION IS EFFECTIVE JULY 1,

1991 XXXX

299.614b Consent order;' settlement.

Sec. 14b. (1) The director and the attorney general may enter into
a consent order with a person liable sunder section 12 or any group of
persons liable under section 12 to perform a response activity if the
director and the attorney general determine that the persons liable
under section 12 will properly implement the response activity, and
that the consent order is in the public interest, will expedite
effective response activity, and will minimize litigation. The con-
sent order may provide, as determined appropriate by the director and
the attorney general, for implementation by a person or any group of
persons liable under section 12 of lany portion of response activity
at the facility. A decision of the attorney general not to enter into
a consent order under this act is not subject to judicial review.

(2) Whenever practicable and in the public interest, as determined
by the director, the director and the attorney general shall as
promptly as possible reach a final settlement with a person in an
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administrative or civil action under this act if this settlement
involves only a minor portion of the response costs at the facility
concerned and, in the judgment of the director and the attorney gen-
eral* the.conditions in either of the following are met:

fa) Both of the following are minimal in comparison to other haz-
ardous substances at the facility:

(i) The amount of the hasardous substances contributed by that
person to the facility.

(ii) The toxic or other hazardous effects of the substances con-
tributed by that person to the facility.

(b) Except as provided in subsection (3), the person meets all of
the following conditions:

(i) The person is the owner of the real property on or in which
the facility is located.

(ii) The person did not conduct or permit the generation, trans-
portation, storage, treatment, or disposal of any hazardous substance
at the facility.

fiii) The person did not contribute to the release or threat of
release of a hazardous substance at the facility through any action
or omission.

(3) A settlement shall not be made under subsection (2)(b) if the
person purchased the real property with actual or constructive knowl-
edge that the property was used for the generation, transportation,
storage, treatment, or disposal of a hasardous substance.-

(4) A settlement under subsection (2) may be set aside if informa-
tion obtained after the settlement indicates that the person settling
does not meet the conditions set forth in subsection (2)(a) or (b).

History: Add. 1990, Act 234, Eff. July 1, 1991.

299.6IS.added THIS ADDED SECTION IS EFFECTIVE JULY 1,
1991

299.615 Civil actioni jurisdiction; conditions; notice; awarding
its and fees; rights not impaired} venae.

Sec. 15. (i) Except as otherwise provided in this act, a person,
including a local unit of government on behalf of its citizens, whose
health or enjoyment of the environment is or may be adversely
affected by a release from a facility or threat of release from a
facility, other than a permitted release or a release in compliance
with applicable federal, state, and local air pollution control laws,
by a violation of this set or a rule promulgated or order issued
under this act, or by the failure of the directors to perform a non-
discretionary act or duty under this act, may comae net a civil action
against any of the following:

(a) An owner or operator for injunctive relief necessary to pre-
vent irreparable harm to the public health, safety, or welfare, or
the environment from a release or threatened release in relation to
that facility.
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(a) That the person is financially capable of redeveloping and
reusing the facility in accordance with the covenant not to sue.

(b) That the person is not affiliated in any way with any person
that may be liable under section 12 for a release or threat of
release at the facility.

(c) That the redevelopment or reuse of the facility by the person
will not result in a release or threat of release.

(3) A covenant not to sue issued under this section shall address
only past releases or threats of release at a facility and shall
expressly reserve the right of the state to assert all other claims
against the person who proposes to redevelop or reuse the facility,
including, but not limited to, those claims arising from any of the
following:

(a) The release or threat of release of any hazardous substance
resulting from the redevelopment or reuse of the facility.

(b) Exacerbation or contribution of the existing release or threat
of release.

(c) Interference with, or failure to cooperate with the depart-
ment, its contractors, or other persons conducting response activi-
ties approved by the department.

(d) Failure to exercise due care with respect to any release or
threat of release at the facility.

(4) A covenant not to sue issued under this section shall provide
for an irrevocable right of entry to the department, its contractors,
or other persons performing response activity related to the release
or threat of release addressed oy the covenant not to sue for the
purposes listed in section 10d(3)(a) through (e) and for monitoring
compliance with the covenant not to sue.

History: Add. 1990, Act 234, Eff. July 1, 1991.

Administrative rules: R 299.5101 et seq. of the Michigan
Administrative Code.
XXXX 299.614b.added THIS ADDED SECTION IS EFFECTIVE JULY 1,

1991 XXXX

299.6l4b Consent order;' settlement.

Sec. 14b. (1) The director and the attorney general may enter into
a consent order with a person liable under section 12 or any group of
persons liable under section 12 tp perform a response activity if the
director and the attorney general determine that the persons liable
under section 12 will properly implement the response activity, and
that the consent order fs in the public interest, will expedite
effective response activity, and* will minimise litigation. The con-
sent order may provide, as determined appropriate by the director and
the attorney general, for implementation by a person or any group of
persons liable under section 12 of any portion of response activity
at the facility. A decision of th* attorney general not to enter into
a consent order under this act is not subject to judicial review.

(2) Whenever practicable and in the public interest, as determined
by the director, the director and the attorney general shall as
promptly as possible reach a final settlement with a person in an
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administrative or civil action uadtr this act if this settlement
involves only a minor portion of the response costs at the facility
concerned and* in the judgment of the director and the attorney gen-
eral* the. conditions in either of the following are met:

(a) Both 6f the following are minimal in comparison to other haz-
ardous substances at the facilityx

The amount of the hazardous substances contributed by that
person to the facility.

fii) the toxic or other hazardous effects of the substances con-
tributed by that person to the facility.

(bl Except as provided in subsection (3), the person meets all of
the following conditions:

|<) the person is the owner of the real property on or in which
the facility is located.

(ii) the person did not conduct or permit the generation, trans-
portation, storage, treatment, or disposal of any hazardous substance
at the facility.

I«i)
release

the person did not contribute to the release or threat of
of a hazardous substance st the facility through any action

or omission. . .

(3) A settlement shall not be made under subsection (21(b) if the
person purchased the real property with actual or constructive knowl-
edge that the property was used for the generation, transportation,
storage, treatment, or disposal of a hazardous substance.-

|4) A settlement under subsection 12) may be set aside if informa-
tion obtained after the settlement indicates that the person settling
does not meet the conditions set forth in subsection (2) (a) or (b).

History: Add. 1990, Act 234, Eff. July 1, 1991.

299.615.added THIS ADDED SECTION IS EFFECTIVE JULY 1,
1991

299.615 Civil action; jurisdiction; conditions; notice; awarding
—its and fees; rights mot impaired; venue.

Sec. 15. (1) Except as otherwise provided in this act, a person,
including a local unit of government on behalf of its citizens, whose
health or enjoyment of the environment is or may be adversely
affected by a release from a facility or threat of release from a
facility* other than a permitted release or a release in T̂ p11**̂
with applicable federal, state, and local air pollution control laws,
by a violation of this act or a rule promulgated or order issued
under this act, or by the failure of the directors to perform a non-
discretionary act or duty under this act, may command, a civil action
against any of the following:

(a) An owner or operator for injnnctive relief necessary to pre-
vent irreparable harm to the public health, safety, or welfare, or
the environment from a release or threatened release in relation to
that facility.
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fb) A person that is alleged to be in violation of this act or a
rule promulgated or order issued under this act in relation to that
facility.

(c) One or more of the directors if it is alleged that 1 or more
of the directors failed to perform a nondiscretionary act or duty
under this act.

(2). The circuit court shall have jurisdiction in actions brought
under subsection (1)(a) to grant injunctive relief necessary to pro-
tect the public health, safety, or welfare, or the environment from a
release or threatened release. The circuit court shall have jurisdic-
tion in actions brought under subsection (t)(b) to enforce this act
or a rule promulgated or order issued under this act by ordering such
action as may be necessary to correct the violation/ and to Impose
any civil fine provided for in this act for the violation. A civil
fine recovered under this section shall be deposited in the fund. The
circuit court shall have jurisdiction in actions brought under sub-
section (1)(c) to order 1 or more of the directors to perform the
nondiscretionary act or duty concerned.

(3) An action shall not be filed under subsection (t)(a) or (b)
unless all of the following conditions exist:

(a) The plaintiff has given at least 60 days' notice In writing of
the plaintiff's intent to sue, the basis for the suit, and the relief
to be requested to each of the following: *".

(i) The department.

(it) The attorney general.

(iti) The proposed defendants.

(b) The state has not commenced and is not diligently prosecuting
an action under this act or under other appropriate legal authority
to obtain injunctive relief concerning the facility or to require
compliance with this act or a rule or an order under this act.

(4) An action shall not be filed under subsection (1)(c) until the
plaintiff has given in writing at least 60 days' notice to the direc-
tors of the plaintiff's intent to sue, the oasis for the suit, and
the relief to be requested.

(5) In issuing a final order in an action brought pursuant to this
section, the court may award costs of litigation, including reason-
able attorney and expert witness fees to the prevailing or substan-
tially prevailing party if the court determines that an award is
appropriate.

(6) This section shall not affect or otherwise impair the rights
of any person under federal, state, or common law.

(7) An action under subsection (l)(a) or (b) shall be brought in
the circuit court for the circuit in which the alleged release,
threatened release, or other violation occurred. An action under sub-
section (l)(c) shall be brought in the circuit court for Ingham
county.

History: Add. 1990, Act 234, Eff. July 1, 1991.

Administrative rules: R 299.5101 et seq. of the Michigan
Administrative Code.
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ZZZZ 299.615*.added THIS ADDED SECTION IS EFFECTIVE JULY I,
1991

299.Cite Grant program; rules; eligibility for grants; availability
of appropriation*.

Sec. 15a~. (1J The department may promulgate roles to establish a
grant program to provide grants to individuals who Bay be adversely
affected by hazardous substances from a site that is listed under
section 6* and who live within 2 miles of the listed site. The grants
shall be provided only to enable individuals-to obtain expert advice
and technical assistance regarding the response activities at sites
that affect them, Grants shall not be issued under this section until
the department promulgates rules to establish criteria for the issu-
ing of grants, in determining which applicants receive grants* the
• » - ^ . _•_ _ * • _ _ _ _ » . • _ «_• _ •_ .«_ * _ * * C _ _ « • _ « _ • . _ _ • M f*- _ • .department shall consider the potential health impacts of the site on
the applicant* the complexity and scope of the necessary remedial
action at the site* and the ability of the applicant to obtain expert
advice and technical assistance in the absence of the grant.

|2) Persons that may be liable under section 12 shall not be eli-
gible for grants under this section.

(3) Grants shall be provided under this section subject to the
availability of appropriations from the general fund.

History: Add. 1990* act 234, Eff. July 1, 1991. !.

XXZZ 299.616.added THIS ADDED SECTION 18 EFFBLTiVK JOLT 1*
1991

299.616 Additional relief; providing copy of complaint to attorney
general; jurisdiction; judicial review; intei.in.noi..

Sec. 16. (1) In addition to other relief authorised by law* the
attorney general may* on behalf of the state* commence a civil action
seeking 1 or more of the following:

(a) Temporary or permanent injunctive relief necessary to protect
the public health* safety* or welfare* or the environment from the
release or threat of release.

(b) Recovery of state response activity costs pursuant to
section 12.

(c) Damages for the full value of injury to* destruction of* or
loss of natural resources resulting from the release or threat of
release* including the reasonable costs of assessing the injury*
destruction* or loss resulting from the release or threat of release.

fdl A declaratory judgment on liability for future response costs
and damages.

(e) A civil fine of not more than $1*000.00 for each day of non-
compliance without sufficient cause with a written request of the'
director pursuant to section I0a(4). A fine imposed under this subdi-
vision shall be based on the seriousness of the violation and any
good faith efforts of the person to comply with the request of the
director.

(f) A civil fine of not more than $10,000.00 for each day of vio-
lation of this act or a rule promulgated under this act. A fine
imposed under this subdivision shall be based upon the seriousness of

i
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the violation and any good faith efforts of the person to comply with
this act or a rule promulgated under this act.

(g) A civil fine of not more than $25,000.00 for each day of vio-
lation of a judicial order or an administrative order issued pursuant
to section_fOf, including exemplary damages pursuant to section 10f.

(h) Enforcement of an administrative order issued pursuant to
section I Of.

(1) Enforcement of information-gathering and entry authority pur-
suant to section lOd.

(j) Enforcement of the reporting requirements under section 10a(2)
and (6).

(k) Any other relief necessary .for the enforcement of this act.

(2) If an action is brought under this act by a plaintiff other
than the attorney general, the plaintiff shall, at the time of
filing, provide a copy of the complaint to the attorney general.

i3) Except as otherwise provided in this act, an action brought
er this act may be brought in the circuit court for the county of

Ingham, in the county in which the defendant resides, has a place of
business, or in which the registered office of a defendant corpora-
tion is located, or in the county where the release occurred. *..

(4) A state court shall not have jurisdiction to review challenges
to a response activity selected or approved by the department under
this act, or to review an administrative order issued under this act
in any action except an action that is 1 of the following:

(a) An action to recover response costs, damages, or for
contribution.

(b) An action by the state to enforce an administrative order
under this act or by any other person under section 15(1 )(b) to
enforce an administrative order or to recover a fine for violation of
an order.

(c) An action pursuant to section 10f(5) for review of a decision
by the department denying or limiting reimbursement.

(d) An action pursuant to section 15 challenging a response activ-
ity selected or approved by the department, if such action is filed
after the completion of the response activity.

(e) An action by the state pursuant to section 12(6) to compel
response activity.

(5) In any judicial action under this act, judicial review of any
issues concerning the selection or adequacy of a response activity
taken, ordered, or agreed to by the state shall be limited to the
administrative record. If the court finds that the record is incom-
plete or inadequate, the court may consider supplemental material in
the action. In considering objections raised in a judicial action
under this act, the court shall uphold the state's decision in
selecting a response activity unless the objecting party can demon-
strate based on the administrative record that the decision was arbi-
trary and capricious or otherwise not in accordance with law. In
reviewing alleged procedural errors, the court may disallow costs or
damages only to the extent the errors were so serious and related to
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matters of inch central importance that the activity wold have been
significantly changed had the errora not been made.

(6) Zn an action commenced under this act, any person nay inter-
vene as a Batter of right if that person claims an interest relating
to the subject satter of the action and ia situated so that the dis?

eition of the action say, aa a practical natter, impair or impede
person's ability to protect that interest, unless the court finds

the person (s interest ia adequately represented by an existing party.

Hiatorys Add. 1990, Act 233, Eff. -July I, 1991.

Administrative ruless R 299.5101 et seq. of the Michigan
Administrative Code.

XZXX 299.6I6a.added THIS ADDED SECTION IS KFFBLTiVK JOLT 1,
1991

2ff-<lea Dnpaid costs and damages as lien on facility; priority;

increased value as lien; perfection, duration, and release
lien; document stating completion of response activities.

Sec. 16a. 11) All unpaid costs and damages for which a person is
liable under section 12 shall constitute a lien in favor of the state
upon a facility that has been the subject of response activity by the
stats- and is owned by that person. A lien under this subsection shall
have priority over all other liens and encumbrances except liens and
encumbrances recorded before the date the lien under this subsection
is recorded. A lien under this subsection arises when the state first
incurs costs for response activity at the facility for which the
person is responsible.

(2) If the attorney general determines that the lien provided in
subsection (1) is insufficient to orotect the interest of the state
in recovering response costs at a facility, the attorney general may
file a petition in the circuit court or the county In which the
facility is located seeking either or both of the following:

(a) A lien upon the facility subject to response activity that
takes priority over all other liens and encumbrances that are or have
been recorded̂  on the facility.

(b) A lien upon real or personal property or rights to real or
personal property, other than the facility, owned by the person
described in subsection (I), having priority over all other liens and
encumbrances except liens and encumbrances recorded prior to the date
the lien under this subsection is recorded. However, the following
are not subject to the lien provided for in this subdivision:

(i) Assets of a qualified pension plan or individual retirement
~~ int under the internal revenue code.

(iil Aaaets held expressly for the purpose of financing a
dependent's college education.

(iii) Op to $500,000.00 in nonbusiness real or personal property
or rights to nonbusiness real or personal property, except that not
more than $25,000.00 of this amount may be cash or securities.

(3) A petition submitted pursuant to subsection (2) shall set
forth with as much specificity as possible the type of lien sought,
the property that would be affected, and the reasons the attorney
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general believes the lien is necessary. Upon receipt of « petition
under subsection (2), the court shall promptly schedule a hearing to
determineMfbether the petition should be granted. Notice of the hear-
ing. sbalJ^be provided to the attorney general/ the property owner,
and- any persons holding liens or perfected security interests in the
real property subject to response activity.

(4) In addition to the lien provided in subsections (1) and (2),
if the state incurs costs for response activity that increases the
market value of real property that is. the location of a release or

thethreatened release, the increase in value caused by the state funded
response activity, to the extent the state incurred unpaid costs and
damages, shall constitute a lien in favor of the state upon the real
property. This lien shall have priority over all other liens or
encumbrances that are or have been recorded upon the property.

(5) A lien provided in subsection (1) , (2), or (4) is perfected
against real property when a notice of lien is filed by the depart-
ment with the register of deeds in the county in which the real prop-
erty is located. A lien upon personal property provided in subsection
(2) is perfected when a notice of lien is filed by the department in
accordance with applicable law and regulation for the perfection of a
lien on that type of personal property. In addition, the department
shall, at the time of the filing of the notice of lien, provide a

of the notice of lien to the owner of that property by certified

(6) A lien under this section shall-continue until the liabili.
for the costs and damages is satisfied or resolved or becomes unenr
forceable through the operation of the statute of limitations pro-
vided in section 17.

(7) Upon satisfaction of the liability secured by the lien, the
department shall file a notice of release of lien in the sane manner
as provided in subsection (5).

(8) If the department, at or prior to the time of filing the
notice of release of lien pursuant to subsection (7), has made a
determination that the person liable under section 12 has completed
all of the response activity at the real property pursuant to the
approved remedial action plan, the department shall execute and file
with the notice of release of lien a document stating that all
response activities required in the approved remedial action plan
have been completed.

History: Add. 1990, Act 233, Eff. July 1, 1991.
XXXX 299.6>6b.added THIS ADDED SECTION IS EFFECTIVE JULY 1,

1991 XXXX

299.616b~ Applicability of penalties; conduct constituting felony;
penalties; jurisdiction; criminal liability for substantial endan-

f erment to public health, safety, or welfare; determination;
nowledge attributable to defendant; award; rules; definition.

Sec. 16b. (1) The penalties provided in this section only apply to
a release that occurs after the effective date of this section.

(2) A person that knowingly releases or causes'the release of a
hazardous substance contrary to applicable federal, state, or local
requirements or contrary to any permit or license held by that
person, and that knew or should have known that the release could
cause personal injury or property damage, or that intentionally makes
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a false statement, representation, or certification in any
application, record, report, plan, or other document filed or
required -to be maintained under this act and rules promalgated under
this aet*VOT that intentionally rendera inaccurate any monitoring
device or record required to be maintained under this act or a rule
promulgated under this act, is guilty of a felony and shall be fined
not less than S2,500.00 or more than $25,000.00 for each violation.
The court may impose an additional fine of not more than $25,000.00
for each day during which the release occurred. If the conviction is
for a violation committed after a first conviction of the person
under this subsection, the court shall, impose a .fine of -not less than
$25,000.00 and not more than $50,000.00 per day of violation. Upon
conviction, in addition to a fine, the court in its discretion may
sentence the defendant to imprisonment for not more than 2 years or
impose probation upon a person for a violation of this act. With the
exception of the issuance of criminal complaints, issuance of war-
rants, and the holding of an arraignment, the circuit court for the
county in which the violation occurred has exclusive jurisdiction.

(31 Upon a finding by the court that the action of a criminal
j—• A ; ^ •». __ _™ _ _»" _ •_ _» * ^ > ^ « M •_ •_ «_m » _ • « . •fendant posei or posed a substantial endangerment to public health,
safety, or welfare, the court shall impose. In addition to the penal-
ties set forth in subsection ( 2 ) , a fine of not less than
$1,000,000.00 and, in addition to a fins, a sentence of 5 years'
Imprisonment.

(4) To find a defendant criminally liable for substantial
germant under subsection (3), the court shall determine thatr
defendant knowingly or recklessly acted in such a manner as to c
a danger of death or serious bodily injury and that either of
following has occurred:

stand!
The defendant had an actual awareneas, or belief, or under-
ng, that his or her conduct would cause a substantial danger of

death or serious bodily injury.

(b) The defendant acted in gross disregard of the standard of care
that any reasonable person would observe in similar circumstances.

(51 Inowledge possessed by a person other than the defendant under
subsection (41 may be attributable to the defendant if the defendant
took affirmative steps to shield himself or herself from the relevant
information.

• (6) The department may pay an award of up to $10,000.00 to an
individual who provides information leading to the arrest and convic-
tion of a person for a violation of this section. The department
shall promulgate rules that prescribe criteria for granting awards
under this section. An award shall not be made under this section
until rules are promulgated prescribing the criteria for making
awards. Awards under this subsection may be paid from the Michigan
environmental assurance fund if enabling legislation creating the
fund is enacted into law.

(7) "Serious bodily injury" means bodily injury that involves a
substantial risk of death, unconsciousness, extreme physical pain,
protracted and obvious disfigurement, or protracted loss or impair-
ment of the function of a bodily member, organ, or mental faculty.

History: Add. 1990, Act 233, Eff. July 1, 1991.

Administrative rules: R 299.5101 et seq. of the Michigan
Administrative Code.
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XXXX 299.617.added THIS ADDED SECTION IS EFFECTIVE JULY 1,
1991 XXXX

299.617 ^imitation periods.

Sec. 17«v(1) Except ao provided in subsection (2), the limitation
period for tiling actions under this act shall be as follows:

(a) For the recovery of response activity costs and natural
resources damages pursuant to section 12(2)(a), (b), or (c), within 6

f ears of initiation of physical on-site construction activities for
he remedial action selected or approved by the department at a

facility, except as provided in subdivision (b).

(b) For 1 or more subsequent actions, for recovery of response
activity costs pursuant to section 12, at any time during the
response activity, if commenced not later than 3 years after the date
of completion of all response activity at the facility.

•(c) For civil fines under this act, within 3 years after discovery
of the violation for which the civil fines are assessed.

(2) For recovery of response activity costs and natural resources
damages that accrued prior to the effective date of this section, the
limitation period for filing actions under this act shall be 3 years
from that effective date. *

*
History: Add. 1990, Act 234, Eff. July 1, 1991. >

XXXX 299.618.added THIS ADDED SECTION IS EFFECTIVE JULY 1, •»
1991 XXXX

299.618 Citizens review board; establishment; appointment and qual-
ifications of members; chairperson; report; recommendations; eval-
uation; disbanding of review board; funding; compensation.

Sec. 18. (1) Two years after the effective date of this section, a
citizens review board shall be established. The review board shall
consist of 6 members of the general public and the director of the
legislative service bureau division of science and technology who
shall serve as the nonvoting chairperson. The public members or the
review board shall reflect a cross section of small business, large
corporate business, local units of government, and environmental
organizations. Specifically, the review board shall have 3 members
representative or the environmental community and 3 members represen-
tative of business interests or local units of government, or both.

(2) Two members of the review board shall be appointed by the gov-
ernor, 2 members shall be appointed by the speaker of the house of
representatives, and 2 members shall be appointed by the senate
ma3ority -leader.

(3) The review board shall submit to the standing committees of
the senate and the house of representatives that address legislation
pertaining to the environment and the natural resources of this state
a report that contains a full review of the operation of the amenda-
tory act that added this section. The report shall include a summary
of the effectiveness of the amendatory act that added this section,
recommendations for amendments to this act, and other information
that the legislative committees described in this subsection may
request at the time oC the establishment of the review board.
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(4) The department shall provide the review board with both of the
followings

(a) The department's recommendations regarding emrntafnla to this
act that-the department concludes would improve this act.

(b) The department's evaluation of the effectiveness of this act.

(51 Within 6 months after the establishment of the review board,
the review board shall issue.its report as provided in this section
and the review board shall be disbanded. Funding for the review board
•hall be provided from the fund and shall not exceed $100,000.00.
•embers of the review board shall receive as compensation a per diem
allotment equal to the per diem received by the cxmmfaalon of natural
resources and shall receive actual and necessary nipinmiu incurred by
review board members in carrying out their responsibilities under
this section.

Historyt Add. 1990, Act 233, Eff. July 1, 1991.

I
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DEPARTMENT OF NATURAL RESOURCES

NATURAL RESOURCES COMMISSION

ENVIRONMENTAL CONTAMINATION RESPONSE ACTIVITY

Filed with the Secretary of State on JUN 2 6 1990
These rules take effect 15 days after filing with the
Secretary of State

(By authority conferred on the department of natural
resources and the commission of natural resources by section
5 of Act No. 307 of the Public Acts of 1982, as amended,
section 13 of Act No. 328 of the Public Acts of 1988, and
section 33 of Act No. 306 of the Public Acts of 1969, as
amended, being SS299.605, 299.683, and 24.233 of the Michigan
Compiled Laws)

PART 1. GENERAL PROVISIONS

R 299.5101 Definitions; A to I.
Rule 101. As used in these rules:
(a) "Act" means Act No. 307 of the Public Acts of 1982, as

amended, being $299.601 et seg. of the Michigan Compiled
Laws.

(b) "Ambient air" means that part of the atmosphere
outside of buildings to which the general public has access.
(c) "Aquifer" means a geological formation, group of

formations, or part of a formation capable of yielding a
significant amount of groundwater to wells or springs.

(d) "Department" means the department of natural
resources.

(e) "Department of public health" means the Michigan
department of public health.

(f) "Direct contact" means exposure to hazardous
substances through ingestion or dermal contact.
(g) "Director" means the director of the department.
(h) "Emergency response" means a response activity taken

to eliminate or control an immediate public health threat or
immediate environmental threat.
(i) "Feasibility study" means a process for developing,

evaluating, and selecting an appropriate remedial action.
(j) "Free product" means a hazardous substance or

hazardous substances in a liquid phase which are not
dissolved in water and which have been released into the
environment.

(k) "Fund" or "funds" means the environmental response
fund created pursuant to the provisions of section 9 of the
act or the environmental protection bond fund created
pursuant to the provisions of section 6 of Act No. 328 of the
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Public Acts of 1988, being $299.676 of the Michigan Compiled
Lavs, or both.
(1) "Groundwater" Means water below the land surface in

the zone of saturation.
(•) "Incident" »oano the subject of a report to the

department which will be evaluated to determine whether there
is sufficient evidence to conclude that a site of
environmental contamination exists.
(n) "Indicator chemical" means a chemical or substance

selected for monitoring and analysis during any phase of
response activity for the purpose of characterizing the site
or assessing the risk posed by hazardous substances.
Indicator chemicals shall be representative of the hazardous

at the site, taking into account the physical.
chemical, and toxicological properties of the substai
(o) "Interim response activity" means the cleanup or

removal of released hazardous substances from the environment
or the taking of such other actions, prior to the selection
of a remedial action, as may be necessary to prevent,
minimize, or mitigate injury to the public health, safety, or
welfare, the environment, or natural resources, which injury
might otherwise result from a release of a hazardous
substance. The term also means the taking of such other
actions as may be necessary to prevent, minimize, or mitigate
the potential release of a discarded hazardous substance.

R 299.5103 Definitions; O to V.
Rule 103. As used in these rules:
(a) "Operation and maintenance" means the activities

necessary to provide for continued effectiveness and
integrity of a response activity after construction of the
remedial action measure or measures is complete. The term
includes long-term activities such as groundwater removal and
treatment.
(b) "Potentially responsible party" means a person whose

action or negligence may have caused a condition that
requires response activity or who may be otherwise
responsible for response activity under state or federal law.
(c) "Remedial action" means the cleanup, removal,

containment, isolation, treatment, or monitoring of hazardous
substances released into the environment, or the taking of
such other actions as may be necessary to prevent, minimize,
or mitigate injury to the public health, safety, or welfare,
the environment, or natural resources, which injury may
otherwise result from a release of a hazardous substance or a
potential release of a discarded hazardous substance.
(d) "Remedial design" means the preparation of

construction plans and specifications necessary for
implementation of a remedial action.
(e) "Remedial investigation" means an evaluation of a site

to determine the nature, extent, and impact of a release and
the collection of data necessary to conduct a feasibility
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study of alternate response activities. Such evaluations may
include activities to determine any of the following:
(i) Geology.
(ii) Hydrology.
(iii) Soils.
(iv) Hydrogeology.
(v) Surface water and groundwater quality.
(vi) Air quality.
(vii) Identification and distribution of hazardous

substances.
(vii) Pathways of exposure.
(f) "Site list" means the listings submitted to the

legislature in November of each year pursuant to the
provisions of section 6(d) of the act.

(g) "Volatile1* means any compound that has a vapor
pressure of more than 0.1 millimeter of mercury at standard
conditions.

R 299.5105 Terms defined in act.
Rule 105. A term defined in the act has the same meaning

when used in these rules.

R 299.5107 Applicability; authority of department or
commission not limited by rules.
Rule 107. (1) These rules shall apply to all known sites of

environmental contamination without regard to whether the
property is publicly or privately owned. The provisions of
parts 6 and 7 of these rules that deal with the selection of
remedial action and cleanup criteria shall apply only to
remedial actions undertaken after the effective date of these
rules.
(2) Nothing in these rules shall be construed to limit the

authority of the department or the natural resources
commission to act pursuant to other existing statutes and
rules.

R 299.5109 Compliance with other environmental statutes and
rules required; facility utilization.
Rule 109. (1) Any action taken under the authority of these

rules shall be in compliance with all applicable
environmental statutes and rules.

(2) Any response activity that involves the storage,
transport, treatment, or disposal of hazardous substances
off-site shall utilize only vehicles or facilities licensed,
if a license is required, under appropriate federal or state
permits or authorization and other legal requirements.

R 299.5111 Construction of rules.
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Rale 111. These rules shall not be construed to relieve a
person from any obligation for the cost of evaluation or
response activity related to a site for which the person is
legally responsible or to relieve a person from the
obligation to pay a fine, settlement, penalty, or damages.

R 299.5113 Identification of potentially responsible
parties.
Rule 113. (1) The department shall, as soon as is

practicable upon identification of a site, initiate
appropriate actions to identify potentially responsible
parties associated with the site.
(2) The department shall, as appropriate, use existing

information-gathering authorities and coordinate such
investigation with other state, local, and federal agencies.

R 299.5115 Notice to potentially responsible parties.
Rule 115. (1) Before beginning state-funded response

activity at a site, the department shall provide notice to
potentially responsible parties who have been identified.
(2) The notice, in the form of a letter mailed to the most

recent known addresses of all identified potentially
responsible parties, shall include the following information:
(a) A description of the action or actions being

undertaken or proposed to be undertaken by the state and a
request that the potentially responsible party carry out
those actions in a timely manner. The time allowed for
response shall be included in the letter and shall reflect
the exigencies of the situation requiring response and the
complexity of the requested action.
(b) A description of the nature and extent of

contamination believed by the department to exist at the
site.
(c) The names and addresses of other potentially

responsible parties who have been or are being sent notice
letters for the site in question.
(d) The location of files used by the department in

developing the notice.
(e) Notification that if the potentially responsible

parties fail to adequately implement the necessary response
actions, the department may do either or both of the
following:
(i) Request that the attorney general take enforcement

action.
(ii) Take the required corrective actions utilizing public

funding. Any expenditure of public funds for this purpose is
subject to cost recovery actions by the state.
(3) The requirements of this rule shall not apply when the

department has insufficient information to identify a
potentially responsible party or parties or when the action
being contemplated is an emergency response and the notice
process would unreasonably delay the response.
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(4) The notice described in subrule (1) of this rule shall
be sent by a means which provides proof of delivery.

(5) A copy of the notice described in subrule (1) of this
rule shall be provided to the local unit of government in
which the site is located.

PART 2. SITE IDENTIFICATION AND LIST

R 299.5201 Site identification mechanisms.
Rule 201. (1) Incidents considered for inclusion on the

site list pursuant to the provisions of section 6 of the act
may be identified through a variety of mechanisms, including
any of the following:

(a) Reports to, or investigations by, department staff.
(b) Reports from, or investigations by, department of

public health staff.
(c) Reports from, or investigations by, local health

departments or other local government agencies.
(d) Reports from, or investigations by, the state police

or other law enforcement agencies.
(e) Reports from, or investigations by, the United States

environmental protection agency or other federal agencies.
(2) Any person may report suspected contamination sites by

mailing relevant information to: Director, Department of
Natural Resources, Post Office Box 30028, Lansing, Michigan
48909.

(3) If the department believes that a public water supply
may be threatened by an incident, the department shall inform
the department of public health.

R 299.5203 List purpose.
Rule 203. The site list shall fulfill the requirements of

section 6 of the act. The relative risk rankings established
in the site list shall be 1 factor considered in the
preparation of funding recommendations, consistent with the
provisions of R 299.5301(7).

R 299.5205 Distribution of site list.
Rule 205. The department shall widely distribute the site

list required to be submitted to the legislature pursuant to
the provisions of section 6(d) of the act. Mailing lists
shall be established to facilitate the distribution of the
site list to interested persons.

R 299.5207 Site list hearings.
Rule 207. (1) Before adoption of the site list, public

hearings shall be held on the previous year's site list and
any changes proposed in that list as specified in section
6(e) of the act.
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(2) Public notice shall be given not less than 30 days
before the hearings. For the purposes of this rule, public
notice shall be a display advertisement which includes the
dates, times, and locations of the public hearings and a
brief explanation of the purpose of the hearings. Such
notice shall be published in not less than 3 newspapers,
including 1 newspaper of general circulation in the state.
Information equivalent to the public notice shall be mailed
to persons on the mailing list described in R 299.5205.
(3) All comments given at the public hearings and written

material received by the department during the comment period
that are relevant to the site list will be considered by the
department as to how they may affect site scoring and
rankings.
(4) Government agencies, including the department, shall

have full standing as persons who are eligible to make
rnmmunl• and any such comments shall be considered by the
department.
(5) Recommended changes in the site list shall be compiled

in a report to the director.
(6) Only sites which have been subject to public hearing

may appear on the site list.
(7) The department shall consider information received

during the public comment period.

R 299.5209 Notice to potentially responsible parties of site
listing.
Rule 209. (1) The department shall make a reasonable effort

to notify the potentially responsible party or parties for a
site, if any, which have been identified at the time of the
decision to propose a site for inclusion on the site list of
that decision. This notice shall be provided not less than
15 days before the publication of the public notice required
by R 299.5702(2).
(2) This rule shall apply only at the time a site is first

proposed for inclusion on the site list. Sites which
appeared on a site list in a previous year are not subject to
this notice requirement.
(3) The inability or failure of the department to provide

notice under this rule shall not limit the authority of the
department to do any of the following:
(a) Proceed with listing a site.
(b) Proceed with state-funded response activity.
(c) Continue efforts to identify potentially responsible

parties for the site in question.
(d) Request that potentially responsible parties who have

been identified undertake necessary response activity
consistent with part 5 of these rules.

R 299.5211 Inclusion of sites on site list; criteria.
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Rule 211. (1) Incidents shall be considered by the
department for inclusion on the site list if they meet the
following criteria of subdivisions (a) and (b) or (a) and (c)
of this subrule:
(a) The incident involves a hazardous substance that is

present in a quantity which is or nay become injurious to the
environment or natural resources or to the public health,
safety, or welfare. If a hazardous substance is present at
concentrations above those determined pursuant to the
provisions of R 299.5709 to R 299.5715 for the relevant
media, the incident may be considered a site if a condition
described in subdivision (b) or (c) of this subrule is also
met. If a hazardous substance is present at levels above
those determined pursuant to the provisions of R 299.5707,
and there is insufficient information to conclude whether
hazardous substance levels are above those determined
pursuant to the provisions of R 299.5709 to R 299.5715, the
incident may be considered a site if a condition described in
subdivision (b) or (c) of this subrule is also met.
(b) There has been a release of a hazardous substance.
(c) There is a potential for the release of a discarded

hazardous substance.
(2) Sites may be identified on the site list by the name or

location of the facility where the release occurred, if it is
known, or by the location of the environmental contamination
if the location of the release is not known.

R 299.5213 Site list categories.
Rule 213. (1) Sites will be placed on the site list in the

following categories:
(a) All sites of environmental contamination which are not

included in the provisions of subdivisions (b) to (d) of this
subrule.
(b) sites where a remedial action plan has not been

approved by the department and where interim response
activity or evaluation has been or is being provided for by
either of the following:
(i) The funds.
(ii) Responsible parties or other sources.
(c) Sites where a remedial action plan has been approved

by the department and where a remedial action has been or is
being provided for by either of the following:
(i) The funds.
(ii) Responsible parties or other sources.
(d) Sites where operation and maintenance has been or is

being provided for by either of the following:
(1) The funds.
(ii) Responsible parties or other sources.
(2) The department shall maintain and, upon request, make

available to the public records which are not otherwise
protected from disclosure by law and which concern sites
where remedial actions have been completed, including sites
where land use restrictions have been imposed.
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R 299.5215 Removal of sites fro* site list.
Rule 215. (1) A site shall be removed tram the site list

when the department's review of a site shows that the site
did not meet, or no longer Beets, the criteria specified in
R 299,5209(1). Removal of a site fro« the site list: shall
proceed in accordance with the provisions of this rule when
response activity which Beets the criteria specified in
R 299.5705, if such activity is necessary, has been
completed.
(2) Any person may request that a site be removed from the

site list by submitting a petition to the department. Such a
petition shall include all of the following information:
(a) A description and history of the site.
(b) A description of the nature and extent of the

contamination that existed at the site at the time of its
listing.
(c) A description of the response activities undertaken to

remediate the contamination, consistent with the requirements
of part 7 of these rules, or of the investigation conducted
to determine that the site should be removed from the list
without further response activities.
(d) An analysis of the effectiveness of the response

activities undertaken to remediate contamination, including a
description of any residual contamination which may exist at
the site. The analysis shall include analytical data that
documents the effectiveness of the response activities.
(e) Other site-specific information required by the

department to determine the adequacy of the response activity
described in the petition.
(3) It shall be the responsibility of the person who seeks

the removal of a site from the site list to prepare and
submit, to the department, the documentation required by the
provisions of subrule (2) of this rule, unless the response
activity has been conducted by the state. When the response
activity has been conducted by the state, the department
shall prepare the necessary documentation.
(4) Removal of sites from the site list shall generally be

accomplished as part of the process described in R 299.5203
to R 299.5207. However, if the director concludes that the
criteria specified in subrule (1) of this rule have been met
and that circumstances warrant removal of the site from the
site list before the next regularly scheduled hearing to be
held in accordance with the provisions of R 299.5207(1) and
(2), he or she shall prepare a notice of intent to remove the
site from the site list. Such notice shall be published in 1
newspaper of general circulation that serves the area of the
site and shall be provided to the municipality in which the
site is located. Public coBBent on the notice of intent to
remove the site froB the site list shall be accepted for a
period of not less than 30 days from the date of publication.
The director may hold a public hearing on the proposed
action.
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(5) The director shall make a final determination whether
to include the site on the next site list. The director
shall consider any comments received in response to the
notice described in subrule (4) of this rule.
(6) The director shall notify the person who requested that

the site be removed from the list of his or her decision
within 45 days of the end of the public comment period in the
notice published pursuant to the provisions of subrule (4) of
this rule or, if the director decides that the criteria
specified in subrule (1) of this rule have not been met,
within 7 days after making his or her decision.

R 299.5217 Annual review of sites.
Rule 217. (1) The department shall annually review site

information received from others or generated by itself since
the previous listings that were prepared pursuant to the
provisions of section 6(d) of the act and shall determine if
the information provides a basis for the removal of any site
from the site list in accordance with the provisions of
R 299.5213 or results in a change in the relative risk
rankings.

(2) Sites for which it is determined that the information
supports a change in relative risk assessment shall be
represented on the next site list according to the new
assessment.
(3) Sites where there is no basis for a change in ranking

shall be listed according to their previous assessments.

PART 3. FUNDING

R 299.5301 Funding recommendations.
'Rule 301. (1) The director shall cooperate with the

governor and the department of management and budget in
developing funding recommendations required by the provisions
of section 7 of the act.
(2) The director shall provide, to the governor, a list of

sites which are believed to require monies from the funds for
response activities.
(3) The director may implement response activities when a

department division chief or 1 or more of the directors
recommend that such an activity is necessary and appropriate.
In evaluating the need for response activities, the director
shall consider all of the following factors:
(a) Existing or potential human exposure to hazardous

substances.
(b) Existing or potential environmental or natural

resource damage.
(c) The appropriateness and scope of the proposed response

activity.
(4) The list required by subrule (2) of this rule shall

include recommendations for purposes such as response
activities, program administration, and contingencies which
may arise during the upcoming fiscal year.
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(5) The recommendations shall show the estimated cost at
each site, including the type of response activity to be
taken. Categories of response activity considered shall
include all of the following:
(a) Projected emergency response needs.
(b) Limited investigations at sites where funds have been

spent for emergencies. The purpose of these limited
investigations shall be to identify potentially responsible
parties.
(c) Interim response activities.
(d) Investigations sufficient to prepare sites for

remedial action.
(e) Response activities pursuant to a remedial action

plan.
(f) Continuing necessary activities for previously funded

projects.
(6) Estimated costs for activities described in subrule (5)

of this rule shall be identified as a lump sum for each type
of activity.
(7) In determining the funding priority for the

recommendations described in subrule (2) of this rule, and in
managing appropriated funds, the director shall generally
address sites in rank order according to the most current
site list, unless he or she determines that it is appropriate
to fund a site out of rank order, taking into consideration
all of the following factors:
(a) The availability of funding from other sources, such

as private parties or federal programs.
(b) The readiness of a site for response activity.
(c) Whether concerns for current or imminent human

exposure to hazardous substances or for environmental or
natural resource damage indicate that the site should be
funded out of rank order.
(d) The need to continue response activities at sites

which have previously been funded.
(e) The availability of personnel to carry out response

activities.

R 299.5303 Evaluation of alternative funding options.
Rule 303. Before recommending sites for funding and before

funding sites, the department may consider the availability
of alternate funding, including monies from any of the
following:
(a) Private parties.
(b) The federal hazardous substance superfund established

by the internal revenue code of 1986, 26 U.S.C. $9507.
(c) The leaking underground storage tank trust fund

established by the internal revenue code of 1986, 26 U.S.C.
S9508.
(d) Other sources.

R 299.5305 Site eligibility for funding.
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Rule 305. Any site which has been subjected to the risk
assessment process described in section 6(b) of the act and
part 8 of these rules is eligible for funding.

PART 4. ALTERNATE WATER SUPPLIES

R 299.5401 Definitions.
Rule 401. As used in this part:
(a) "Public notification" means a letter to a property

owner or notification at a public meeting as defined in Act
No. 267 of the Public Acts of 1976, as amended, being $15.261
et seq. of the Michigan Compiled Laws, and known as the open
meetings act.

(b) "Treatment system" .means a facility or structure and
associated appurtenances that are installed for the purpose
of treating drinking water before delivery in a distribution
system.
(c) "Type I water supply" means a public water supply

which provides year-round service to not less than 15 living
units or which regularly provides year-round service to not
less than 25 residents.
(d) "Water supply system" means a system of pipes and

structures through which water is obtained and distributed
for the purpose of furnishing water for drinking or household
purposes, including all of the following:

(i) Wells and well structures,
(ii) Intakes and cribs,
(iii) Pumping stations
(iv) Treatment plants,
(v) Storage tanks,
(vi) Pipelines and appurtenances.
(vii) A combination of the items specified in paragraphs

(i) to (vi) of this subdivision.

R 299.5403 Department of public health approval of permanent
alternate water supply; limitations on use of funds.
Rule 403. (l) When funds are used to provide a permanent

alternate water supply, the new supply shall be approved by
the department of public health pursuant to Act No. 399 of
the Public Acts of 1976, as amended, being S325.1001 et seg.
of the Michigan Compiled Laws.

(2) Money from the funds shall not be used to pay the cost
of operation and maintenance of a permanent replacement water
supply or treatment system or the cost of water supplied by
such a system.
(3) Money from the funds shall not be used to pay for

replacement of a water supply system unless the owner of that
system has agreed in writing to plug the existing well or
wells, if any, which are abandoned. Wells which are replaced
shall be abandoned unless otherwise agreed by the department
or the department of public health.

(4) Monies from the funds shall not be used to provide
benefits such as alternate water supplies to persons whose
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actions or negligence caused a condition necessitating
activity.

(5) Monies from the funds shall not be used to provide an
alternate water supply if, in the judgment of the department
of public health, illegal construction of a well contributed
to its contamination, except that illegal construction of a
water supply well or wells shall not be the basis for
withholding funding if, in the judgment of the department of
public health, the well would have been contaminated even if
it had been properly constructed.
(6) If either of the following criteria are met, then

sufficient basis is established to conclude that an incident
is the result of self-contamination and funding shall not be
provided:
(a) Bydrogeological data support the conclusion that the

contaminated supply resulted from self-contamination.
(b) The department determines that an off-site source of

contamination is not or was not evident, a probable source of
the hazardous substance in question is or was located at the
site, and activities or practices are known to have occurred
at the site in the proximity of the affected veil which could
have resulted in the contamination documented in the well.
(7) Money from the funds shall be used to provide a well or

water supply connection to a property only when a drinking
water well or connection to a public water supply exists at
the time that public notice is given regarding provision of a
permanent alternate water supply.
(8) Money from the funds shall not be used to pay the cost

of an alternate water supply system at any site that is
included on the site list as a result of nitrate
contamination from a non-point source or from a private
septic tank and tile field system.

R 299.5405 Conditions for provision of alternate water
supplies.
Rule 405. (1) Individual water supply system replacements

shall be provided from the funds only when the water supply
proposed for replacement meets the criteria specified in both
of the following provisions:
(a) The water supply is contaminated, or threatened by

contamination, with a hazardous substance as defined by the
act.
(b) The department of public health has issued an advisory

against the use of the current drinking water supply or has
concurred with an advisory issued by a local health
department against use of the current water supply.
(2) All water supply replacements or treatment systems that

are provided by the funds shall be installed in accordance
with department of public health specifications.

R 299.5407 Use of the funds to address contamination of
local government-owned type I water supplies.
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Rule 407. (l) A project -to address contamination of a local
government-owned type I water supply system shall be eligible
to receive money from the funds if both of the following
criteria are met:

(a) There is a hazardous substance present in the water
supply system or component as a result of environmental
contamination and the department of public health has issued
an advisory against the use of the system or component as a
result of that contamination.
(b) The project to be funded under this subrule is

designed to reduce or eliminate a threat to the public health
caused by environmental contamination.
(2) Projects to address state or federally owned type I

water supply systems are not eligible to receive monies from
the funds.

(3) Money from the funds shall be used to pay 1/3 of the
cost of a project which is approved by the department and
which meets the criteria in subrule (1) of this rule, except
as provided for in subrule (5) of this rule. Two-thirds of
the cost of the project shall be paid by the local unit of
government.

(4) Only locally generated funds shall be used for the
local government share of the project costs. Federal or
other funds shall not be used for the local government share.

(5) The total amount of money from the funds that is
available to any local unit of government for projects
approved by the department under subrule (1) of this rule
shall not be more than $500,000.00.

(6) Money from the funds shall not be used by a local unit
of government for projects to investigate the source of
groundwater contamination or to identify persons who are
responsible for the water supply contamination.

(7) Monies expended by the local unit of government for
activities completed before the approval by the department of
a project under this rule shall not be eligible as the local
government share of costs.

R 299.5409 Service area boundaries; establishment.
Rule 409. (1) Before the approval of funding by the

department for extending or constructing a public water
supply system, the department and the department of public
health shall confer to determine the physical boundaries of
the project service area.
(2) To the extent that information is available, boundaries

shall be established considering all of the following minimum
criteria:

(a) The extent of documented contamination.
(b) The nature, concentration, and mobility of the

hazardous substances.
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(c) The rate and direction of groundwater flow In the
contaminated aquifer or aquifers.
(d) Whether the release of a hazardous substance has been

controlled.
(e) If the project is an extension of water supply

service, the attributes and limitations of the existing
public water supply system.
(f) The probable impact of other remedial or control

measures at the site, such as the shutdown of currently
pumping wells and the effect of groundwater purge and
treatment systems.
(3) The physical boundaries of the service area shall be

established to protect water supply system owners from the
current and projected impacts of the contaminated
x̂. ouudwater •

R 299.5411 Responsibilities of local governing entity.
Rule 411. (1) A public water supply construction or

extension project shall not be funded unless the water supply
owner has agreed, in writing, before fund authorization, to "
accept the responsibility for the ownership, operation, and
maintenance of the proposed system.
(2) Monies from the funds shall not be used to support

operation and maintenance costs for public water supply
systems.
(3) It shall be the responsibility of the water supply

owner to obtain all necessary permits for the construction or
extension of the public water supply system.

R 299.5413 Distribution of monies from the funds for
alternate water supplies; lowest cost alternative.
Rule 413. (1) Monies from the funds for public or

individual alternate water supplies shall be used only for a
water supply that is acceptable to the department of public
health. When more than 1 alternative is acceptable to the
department of public health, funding will be limited to the
cost of the lowest-cost acceptable alternative.
(2) Alternatives to be evaluated include all of the

following:
(a) Well replacement.
(b) Water supply treatment.
(c) Connection to an existing water system.
(d) Construction of a public water system.
(3) If the local governing entity or affected property

owner chooses to implement an acceptable alternative in
accordance with the provisions of subrule (1) of this rule
other than the lowest-cost alternative specified in subrule
(1) of this rule, monies from the funds up to the value of
the lowest-cost acceptable alternative »ay be provided.

R 299.5415 Notice to property owners in area to be served by
public water supply system or extension.
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Rule 415. (1) All property owners in an area proposed to be
served by a public water supply system or an extension of
such a system that is to be paid for with money from the
funds shall be given written notice of the state's action.
Such notice shall include an explanation of the proposed
project, including a description of the project area and the
services proposed to be provided to each property owner at
state expense. The notice shall also explain that state
funding of the proposed project is not contingent on any
local assessment, unless such an assessment is made to cover
the local government cost share required by the provisions of
R 299.5407(3).
(2) For the purposes of this rule, mailing of the required

notice to the last known address of the property owner is
sufficient notice.

PART 5. RESPONSE ACTIVITIES

R 299.5501 Objective.
Rule 501. (1) The principal objective of all response

activities is to ensure prompt and adequate response to known
sites of environmental contamination.
(2) To minimize impacts on the public health and the

environment from hazardous substances, source control,
abatement, or other interim response activities shall be
undertaken when it is feasible and prudent, consistent with
the provisions of R 299.5509.

R 299.5503 Determination of lead responsibility.
Rule 503. The director shall determine which division of

the department shall take lead responsibility for securing
appropriate response activity through enforcement activity or
fund-financed activity, or both.

R 299.5505 Department request to potentially responsible
parties to undertake response activities; department
action.
Rule 505. (l) At any site where the department determines

that there is a threat to the public health, safety, or
welfare or to the environment or natural resources, the
department may request that the potentially responsible party
or parties, where identified, undertake appropriate response
activities to abate, minimize, stabilize, mitigate, or
eliminate the threat. Such response activities shall include
any of the following activities, as appropriate:
(a) Immediately stop the release at the source.
(b) Immediately identify and eliminate any existing or

potential threat of fire or explosion or any direct contact
hazards.

(c) Immediately initiate the removal of free product.
(d) Identify, characterize, and provide a plan for the

removal, treatment, or disposal of contaminated soils such
that the requirements of part 7 of these rules will be met.
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(e) Complete investigative activities as directed by the
department, consistent with R 299.5509.
(f) Any other response activity determined by the

department to be technically sound and necessary to protect
the public health, safety, or welfare or the environment.
(g) Submit a remedial action plan to the department for

approval, consistent with the requirements of R 299.5513,
which, when implemented, will achieve the cleanup criteria
specified in part 7 of these rules. A plan submitted
pursuant to the requirements of this subrule may provide for
phnfiod activities. A phased plan shall generally describe
the total remedial action and shall provide a detailed
description of activities in the phase or phases to be
initially undertaken. A plan that is submitted pursuant to
the requirements of this subrule shall include a schedule for
implementation of remedial actions.
(h) Implement the plan described by subdivision (g) of

this subrule after approval of the plan by the department and
in accordance with the schedule approved by the department.
(2) Within 90 days after submittal of a plan requested by

the department pursuant to the provisions of this part, the
department shall inform the person submitting the plan
whether the plan is acceptable.
(3) The department may take any appropriate action to

abate, minimize, stabilize, mitigate, or eliminate the
release of a hazardous substance or the potential release of
a discarded hazardous substance when no potentially
responsible party or parties have carried out the necessary
activities in a timely manner.

R 299.5507 Emergency response; use of monies from the funds.
Rule 507. Monies from the funds may be used at any site

where the department determines that there is a threat to the
public health, safety, or welfare or the environment or
natural resources and that immediate action is necessary to
abate, minimize, stabilize, mitigate, or eliminate the
release of a hazardous substance or the potential release of
a discarded hazardous substance, consistent with the
provisions of R 299.5305.

R 299.5509 Interim response activities.
Rule 509. (1) The department may request that interim

response activity be undertaken when the conditions described
in R 299.5501(2) are met and the interim response activity is
consistent, to the extent practicable, with the likely
remedial action at a site. All of the following factors
shall be considered, when information is available, in
determining the appropriateness of an interim response
activity:
(a) Actual or potential exposure to hazardous substances

of nearby populations, animals, or food chain.
(b) Actual or potential contamination of drinking water

supplies or sensitive ecosystems.
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(c) The presence of discarded hazardous substances in
drums, barrels, tanks, or other bulk storage containers that
pose a threat of release.
(d) High levels of hazardous substances in soils largely

at or near the surface that are likely to migrate.
(e) The likelihood that weather conditions will cause

hazardous substances to migrate or be released.
(f) The threat of fire or explosion.
(g) The availability of other federal or state response

mechanisms to respond to the release.
(h) Other factors which pose threats to the public health,

safety, or welfare or to the environment.
(2) Interim response activities may include any of the

following:
(a) Fences, warning signs, or other security or site

control precautions where humans or animals have access to
the release.

(b) Drainage controls where precipitation or runoff from
other sources can enter the release area and spread hazardous
substances.
(c) Stabilization of berms, dikes, or impoundments where

needed to maintain the integrity of the structures.
(d) Capping of contaminated soils or sludges where needed

to prevent the migration of hazardous substances into the
environment.
(e) Using chemicals or other materials to retard the

spread of a release or mitigate its effects.
(f) Removal of contaminated soils from drainage or other

areas to reduce the spread of hazardous substances.
(g) Removal of drums, barrels, tanks, or other bulk

storage containers that contain hazardous substances where it
will reduce the likelihood of any of the following:

(i) Spillage.
(id.) Leakage.
(iii) Exposure to humans, animals, or the food chain.
(iv) Fire or explosion.
(h) Groundwater control or removal systems.
(i) Provision of an alternate water supply where it will

reduce the risk to humans or animals from contaminated water.
(j) Temporary evacuation where necessary to protect the

public health, safety, or welfare where imminent and
substantial endangerment has been identified.
(k) Other measures judged by the department to be

technically sound and necessary to protect the public health,
safety, or welfare, the environment, or natural resources.

R 299.5511 Remedial investigation.
Rule 511. (1) The department may request that a remedial

investigation be conducted, consistent with this part and
sufficient to support determinations pursuant to parts 6 and
7 of these rules, at any site where response activities are
to be undertaken.
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(2) The department Bay request the preparation and approval
of a remedial investigation plan before the initiation of a
remedial investigation.
(3) A remedial investigation plan prepared, or remedial

investigation conducted, pursuant to this rule shall address
the following factors, as appropriate to the site:
(a) The nature and extent of contamination at the site.
(b) Risks to the public health, safety, and welfare and to

the environment and natural resources.
(c) Routes of exposure.
(d) All of the following with respect to hazardous

substances that are present:
(i) Amount.
(ii) Concentration.
(iii) Hazardous properties.
(iv) Environmental fate.
(v) Bioaccumulative properties.
(vi) Persistence.
(vii) nobility.
(viii) Form.
(e) All of the following with respect to the physical

setting of the site:
(i) Geology.
(ii) Hydrology.
(iii) Hydrogeology.
(iv) Depth to saturated zone.
(v) Hydrologic gradients.
(vi) Proximity to drinking water aquifers.
(vii) Proximity to surface water.
(viii) Proximity to floodplains.
(ix) Proximity to wetlands.
(f) Current and potential groundvater use.
(g) Climate.
(h) Source identification and characterization.
(i) Whether substances at the site can be reused or

recycled.
(5) The likelihood of future releases if the substances

remain on-site.
(k) The extent to which natural or human-made barriers

currently contain the substances and the adequacy of the
barriers.
(1) The extent to which the substances have migrated or

are expected to migrate from the area of release.
(m) The extent and impact of future migration of the

substances.
(n) An assessment of natural resource damage resulting

from the release.
(o) Contribution of the substances to contamination of the

air, land, water, or food chain.
(p) Legally applicable or relevant and appropriate state

and federal cleanup requirements.
(q) Sampling design and rationale for parameter selection.
(r) A description of monitoring well construction.
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(s) A description of, and rationale for, any geophysical
techniques used in the investigation. The data from
geophysical testing shall be made available to the department
on request.
(t) Sample collection and preparation procedures.
(u) Identification of the laboratory or laboratories

responsible for sample analysis.
(v) Laboratory methods used to generate all remedial

investigation data, including method detection limits. The
data used to determine method detection limits shall be made
available to the department on request.
(w) Other matters appropriate to the site. Department

requests for information pursuant to this subdivision shall
be limited to factors not adequately addressed by information
required by the provisions of other subdivisions of this rule
and shall be accompanied by an explanation of the need for
such additional information.

R 299.5513 Feasibility studies.
Rule 513. (1) The department may request that a feasibility

study be conducted at a site where final response activities
are to be undertaken.
(2) The feasibility study conducted pursuant to subrule (1)

of this rule shall include the following factors, as
appropriate to the site:

(a) Development of alternative final remedies in each of
the following categories:
(i) Alternatives for the treatment, disposal, waste

minimization, recycling or destruction at an off-site
facility.
(ii) Alternatives for the treatment, disposal, waste

minimization, recycling, or destruction at an on-site
facility.
(iii) No action alternative.
(b) Development of alternative final remedies that provide

for a reduction in risk that is sufficient to meet the
criteria set forth in part 7 of these rules.

(3) An initial screening of alternatives to narrow the list
of potential remedies for detailed evaluation in the
•feasibility study shall be conducted using all of the
following broad criteria:
(a) . The effectiveness in meeting the cleanup criteria of

part 7 of these rules to protect the public health, safety,
welfare or the environment.

(b) Cost of the remedial action.
(c) Acceptable engineering practices based on all of the

following criteria:
(i) Feasibility for the location and conditions of release,
(ii) Applicability to the problem.
(iii) Reliability.
(4) A detailed evaluation of the alternatives that will

remain after initial screening is conducted. The detailed
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analysis of each alternative shall, as appropriate, include
the following:
(a) Assessment of the effectiveness of the alternative in

protecting the public health, safety, or welfare or the
environment.
(b) Refinement and specification of alternatives in

detail.
(c) Detailed cost estimation, including operation and

maintenance costs, distributed over time, of implementing the
final remedy.
(d) Evaluation in terms of engineering implementation,

reliability, and constructability.
(e) Evaluation of technical feasibility.
(f) Analysis of whether recycling, reuse, waste

minimization, waste biodegradation, waste destruction, or
other advanced, innovative, or alternative technologies are
appropriate.
(g) An analysis of any adverse environmental impacts,

methods of mitigation, and costs of mitigation.
(h) Analysis of the risks remaining after implementation

of the remedy.
(i) Analysis of the extent to which the alternative

attains or exceeds legally applicable or relevant and
appropriate federal and state public health and environmental
requirements.

R 299.5515 Remedial action plan.
Rule 515. (1) The department may request that a remedial

action plan be developed for any remedial action undertaken
pursuant to the provisions of these rules and be submitted to
the department for approval. Such a plan shall include all
of the following:
(a) A description of the remedial action to be

implemented, including an explanation of how that action will
meet the requirements of part 7 of these rules. The remedial
action plan shall also include an analysis of the selection
of indicator chemicals to be used in evaluating the
implementation of the remedial action plan, if indicator
chemicals are to be used. The remedial action plan shall
include a description of ambient air quality monitoring
activities to be undertaken during the remedial action, if
such activities are appropriate during implementation of the
remedial action.
(b) An operation and maintenance plan, if one is required

pursuant to the provisions of R 299.5517.
(c) A monitoring plan, if one is required pursuant to the

provisions of R 299.5519.
(d) An explanation of any land use restrictions imposed at

the site, if such restrictions are required pursuant to the
provisions of R 299.5719, and a plan for the monitoring and
enforcement of such restrictions.
(e) A schedule for implementation of the remedial action

plan.
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(2) Remedial action plans shall be modified to address all
of the following:

(a) Unanticipated site conditions.
(b) A change in site conditions.
(c) Proposed changes in any element described in subrule

(1) of this rule.
(3) Proposed changes in the remedial action plan shall be

submitted to the department. The department shall review and
approve proposed modifications to the remedial action plan if
they are consistent with the provisions of parts 5, 6, and 7
of these rules.

<

R 299.5517 Operation and maintenance plan.
Rule 517. (1) The department may request that an operation

and maintenance plan be prepared for all response activities
and be submitted to the department for approval.

(2) The operation and maintenance plan shall include all of
the following:

(a) Name, phone number, and address of the person who is
responsible for operation and maintenance.

(b) Operation and maintenance schedule.
(c) Written and pictorial plan of operation and

maintenance.
(d) Design and construction plans.
(e) Equipment diagrams, specifications, and manufacturers'

guidelines.
(f) Safety plan.
(g) Emergency plan, including emergency contact phone

numbers.
(h) A list of spare parts available for emergency repairs.
(i) Other information required by the department to

determine the adequacy of the operation and maintenance plan.
Department requests for information pursuant to this
subdivision shall be limited to factors not adequately
addressed by information required by the provisions of other
subdivisions of this rule and shall be accompanied by an
explanation of the need for such additional information.

R 299.5519 Monitoring requirements.
Rule 519. (1) The department may request that monitoring

of response activities be conducted to determine any of the
following:
(a) The effectiveness of the response activities in

protecting the public health, safety, and welfare and the
environment and natural resources.
(b) The effectiveness of the response activities in

minimizing, mitigating, or removing environmental
contamination at a site.

(c) The cost effectiveness of the response activities.
(2) The department may request that a monitoring plan be

prepared. The plan shall contain all of the following:
(a) Location of monitoring points.
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(b) Environmental media to be monitored, such as soil,
air, water, or biota.
(c) Monitoring schedule.
(d) Monitoring methodology, including sample collection

procedures.
(e) Substances to be monitored, including an explanation

of the selection of any indicator chemicals to be used.
(f) Laboratory methodology, including the name of the

laboratory responsible for analysis of monitoring samples,
method detection limits, and practical quantitation levels.
Raw data used to determine method detection limits shall be
made available to the department on request.
(g) Quality control/quality assurance plan,
(h) Data presentation and evaluation plan.
(i) Contingency plan to address ineffective monitoring.
(j) Operation and maintenance plan for monitoring.
(k) How the monitoring data will be used to demonstrate

effectiveness of response activities.
(1) Other elements required by the department to determine

the adequacy of the monitoring plan. Department requests for
information pursuant to this subdivision shall be limited to
factors not adequately addressed by information required by
the provisions of other subdivisions of this rule and shall
be accompanied by an explanation of the need for such
additional information.

PART 6. SELECTION OF REMEDIAL ACTION

R 299.5601 Degree of cleanup; compliance with state and
federal requirements; cost.
Rule 601. (1) All remedial actions carried out under these

rules shall achieve a degree of cleanup which is protective
of the public health, safety, and welfare and the environment
and natural resources.
(2) Remedial actions shall meet legally applicable or

relevant and appropriate state and federal requirements.
(3) The cost of a remedial action shall be a factor only in

choosing among alternatives which adequately protect the
public health, safety, welfare and the environment and
natural resources, consistent with the requirements of part 7
of these rules.

R 299.5603 Evaluation of remedial action alternatives.
Rule 603. (1) In assessing remedial action alternatives,

the department shall consider all of the following:
(a) The effectiveness of alternatives in protecting the

public health, safety, and welfare and the environment and
natural resources.
(b) The long-term uncertainties associated with the

proposed remedial action.
(c) The goals, objectives, and requirements of Act No. 641

of the Public Acts of 1978, as amended, being §299.401 et
seq. of the Michigan Compiled Laws, and known as the solid
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waste management act, and Act No. 64 of the Public Acts of
1979, as amended, being §299.501 et seq. of the Michigan
Compiled Laws, and known as the hazardous waste management
act.
(d) The persistence, toxicity, mobility, and propensity to

bioaccumulate of the hazardous substances.
(e) The short and long-term potential for adverse health

effects from human exposure.
(f) Costs of remedial action, including long-term

maintenance costs, except that costs shall only be considered
as specified in R 299.5601(3).
(g) Reliability of the alternatives.
(h) The potential for future remedial action costs if an

alternative fails.
(1) The potential threat to human health, safety, and

welfare and the environment and natural resources associated
with excavation, transportation, and redisposal or
containment.
(j) The ability to monitor remedial performance.
(k) The public's perspective about the extent to which the

proposed plan effectively addresses criteria specified in
these rules.
(2) Remedial actions that permanently and significantly

reduce the volume, toxicity, or mobility of the hazardous
substances are to be preferred.
(3) The off-site transport and disposal of hazardous

substances or contaminated materials without treatment shall
be the least favored remedial action alternative where
practicable treatment technologies are available.

R 299.5605 Public participation.
Rule 605. (l) Before approval of a proposed plan for

remedial action at any site where monies from the, funds are
to be used, where type C criteria are being proposed, or
where the director determines that there is significant
public interest, the department shall do all of the
following:
(a) Publish a notice and brief analysis of the. recommended

alternative. For purposes of this subrule, publication shall
include, at a minimum, publication in a major local newspaper
of general circulation. In addition, each item developed,
received, published, or made available to the public shall be
available for public inspection at or near the site at issue.
(b) Make the feasibility study which outlines alternative

remedial measures available to the public for review and
comment for a period of not less than 30 calendar days.
(c) Provide an opportunity for a public meeting at or near

the site at issue regarding the possible remedial
alternatives.
(d) Prepare a document which summarizes the major issues

raised by the public and how they are to be addressed by the
final approved plan..
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(2) Notice of the remedial action selected or approved
shall be published and the plan for the remedial action shall
be Bade available to the public before commencement of any
remedial action. The plan shall be accompanied by both of
the following:
• (a) A discussion of any significant changes in the

proposed plan.
(b) A response to each of the significant comments,

criticisms, and new data submitted as a result of the process
described in subrule (1) of this rule.
(3) The department may provide an opportunity for public

comment and review on any interim response activity to be
undertaken by the state.

R 299.5607 Administrative record.
Rule 607. (1) The department shall compile an

administrative record of the decision process leading to the
selection of any final remedial action. The administrative
record shall contain the following, as applicable:
(a) Remedial investigation data.
(b) The feasibility study and potential alternative

actions.
(c) Public comments received, if any, and an explanation

of how significant concerns are to be addressed.
(d) For remedial actions which have been completed in

accordance with an approved remedial action plan,
documentation prepared pursuant to the provisions of subrule
(4) of this rule.
(e) Other information appropriate to the site.
(2) If neither a remedial investigation nor a feasibility

study was conducted for a site subject to the requirements of
R 299.5605, the department shall include, in the
administrative record, an explanation of the basis for that
decision.
(3) The department shall prepare a summary document which

explains its decision regarding a remedial action plan which
is subject to the requirements of R 299.5605.
(4) Upon a determination by the department that a person

has completed all response activity at a site pursuant to an
approved remedial action plan prepared and implemented in
compliance with these rules, the department, upon request,
shall execute a document stating that all response activities
required in the approved remedial action plan have been
completed.

PART 7. CLEANUP CRITERIA

R 299.5701 Definitions; A to I.
Rule 701. As used in this part:
(a) "Acceptable daily intake" or "ADI" means an estimate

of the maximum daily dose of a toxicant expressed in
milligrams per kilogram body weight per day which is not
expected to result in adverse effects after lifetime exposure
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to the general human population, including sensitive
subgroups.
(b) "Acute toxicity11 means the ability of a chemical to

cause a debilitating or injurious change in an organism which
results from a single or short-term exposure to the chemical.
(c) "Background" means the concentration or level of a

hazardous substance which exists in the environment at or
regionally proximate to a site that is not attributable to
any release at or regionally proximate to the site.
(d) "Best available information" means data which serves as

the basis for a risk assessment. Such information may be
taken from the scientific literature or the integrated risk
information system database maintained by the United States
environmental protection agency or from other databases, as
appropriate. The term includes other pertinent studies or
reports containing data which the department finds to be of
adequate quality for use in the risk assessment.
(e) "Carcinogen" means any of the following:
(i) Group A — any substance for which there is sufficient

evidence from human epidemiological studies to support a
causal association between exposure to the agent and cancer.
(ii) Group B — any substance for which the weight of

evidence of human carcinogenicity based on epidemiological
studies is limited evidence or for which the weight of
evidence of carcinogenicity based on animal studies is
sufficient evidence.
(iii) Group C — any substance for which there is limited

evidence of carcinogenicity in animals in the absence of
human data and which causes a significant increased incidence
of benign or malignant tumors in a single, well-conducted
animal bioassay.
(f) "Chronic toxicity" means the ability of a chemical to

cause an injurious or debilitating effect in an organism
which results from repeated exposure to a chemical for a time
period representing a substantial portion of the natural life
expectancy of that organism.
(g) "Discarded hazardous substance" means a hazardous

substance which has been disposed of or is not being properly
managed in accordance with all applicable statutes and rules.

(h) "Genotoxic teratogen" means a substance which meets
all of the following criteria:

(i) Is positive in tests for gene mutation, with or without
metabolic activation.

(ii) It or its genotoxic metabolites are placentally
transferred in a mammalian species through oral, dermal, or
inhalation exposure.
(iii) It elicits a teratogenic response when administered

orally, dermally, or by inhalation in at least 1 mammalian
species.
(i) "Germ line mutagen" means a substance which has the

ability to cause heritable change in the genome of the
germinal cells through oral, dermal, or inhalation exposure
in at least 1 mammalian species.
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(j) "Human life cycle safe concentration (HLSC)" means the
highest concentration of a chemical acting by a threshold .
mechanism to which tomans are exposed continuously for a
lifetime and which is not expected to result in observed
adverse effects to any individual or progeny, expressed as a
concentration in water. An HLSC may be based on a reference
dose from the United States environmental protection agency.
(k) "Increased cancer risk of 1 in 1,000,000" means the

95% upper bound on the calculated risk of l additional cancer
above the background cancer rate per 1,000,000 individuals
continuously exposed to a carcinogen at a given average daily
dose for a 70-year lifetime.
(1) "Institutional control" Beans a Measure undertaken to

limit or prohibit certain activities that may interfere with
the integrity of a remedial action or result in exposure to
hazardous substances at a site.

R 299.5703 Definitions; L to W.
Rule 703. As used in this part:
(a) "U>5O" means the dose of a chemical which is expected

to cause death in 50% of the test animals.
(b) "Leachate" means liquid, including any suspended

components in the liquid, that has percolated through or
drained from a hazardous substance or soil contaminated with
a hazardous substance.
(c) "Limited evidence," a term of art, means either of the

following:
(i) In human epidemiological studies, the data indicate

that a causal relationship between the agent and human cancer
is credible, but that alternative explanations such as
chance, bias, or confounding variables could not be
adequately excluded.
(ii) In animal studies, data suggest a carcinogenic effect,

but are limited because of any of the following:
(A) The studies involve a single species, strain, or

experiment and do not meet criteria for sufficient evidence.
(B) The experiments are restricted by any of the following:
(1) Inadequate dosage levels.
(2) Inadequate duration or exposure to the agent.
(3) Inadequate period of follow-up.
(4) Poor survival.
(5) Too few animals.
(6) Inadequate reporting.
(C) The data show an increase in the incidence of benign

tumors only.
(d) "Linearized multistage model" means a dose-response

model which assumes that there are a number of distinct
biological stages or changes that must occur for a normal
cell to be transformed into a tunor and which assumes the
dose-response relationship to be linear at low doses.
(e) "Maximum contaminant level" means the United States

environmental protection agency's maximum contaminant level
for public water supply systems as set forth in the
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provisions of 40 C.F.R. part 141 (revised as of July 1,
1988), which are herein adopted by reference, and which are
available for inspection at the Lansing office of the
department. Copies of the provisions may be purchased, at a
cost of $25.00, from the Superintendent of Documents,
Government Printing Office, Washington, DC 20402, or from
the Department of Natural Resources, Environmental Response
Division, Post Office Box 30028, Lansing, Michigan 48909, at
cost.
(f) "Method detection limit" means the minimum

concentration of a substance which can be measured and
reported, with 99% confidence, that the analyte concentration
is greater than zero and is determined from analysis of a
sample in a given matrix that contains the analyte.
(g) "Multistage coefficient" means a maximum likelihood

estimate of a coefficient of the polynomial which is
generated by the multistage model.

(h) "NOAEL" means the highest level of toxicant which
results in no observable adverse effects in exposed test
organisms.
(i) "Practical quantitation level" means the lowest level

that can be reliably achieved within specified limits of
precision and accuracy under routine laboratory conditions'
and based on quantitation, precision and accuracy, normal
operation of the laboratory, and the practical need in a
compliance monitoring program to have a sufficient number of
laboratories available to conduct the analyses.
(j) "Reference dose" or "RfD" means a conservative

estimate of the daily exposure to the human population,
including sensitive subgroups, that is likely to be without
appreciable risk of deleterious effect during a lifetime.
The reference dose is expressed in units of milligrams per
kilogram body weight per day.

(k) "Risk" means the probability that a chemical, when
released into the environment, will cause an adverse effect
in exposed humans, other living organisms, or abiotic
environmental compartments.
(1) "Risk assessment" means the analytical process used to

determine the level of risk.
(m) "Secondary maximum contaminant level" means the United

States environmental protection agency's secondary maximum
contaminant level for protection of the public welfare for
substances which may adversely affect the taste, odor, color,
appearance, or any aesthetic quality of drinking water, as
set forth in the provisions of 40 C.F.R. part 143 (revised as
of July i, 1988), which are herein adopted by reference and
which are available for inspection at the Lansing office of
the department. Copies of the provisions may be purchased,
at a cost of $25.00, from the Superintendent of Documents,
Government Printing Office, Washington, DC 20402, or from
the Department of Natural Resources, Environmental Response
Division, Post Office Box 30028, Lansing, Michigan 48909, at
cost.
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(n) "Sufficient evidence," a tent of art, aeans either of
the following:
(i) In human epidemiologies 1 studies, that the data

indicate that there is a causal relationship between the
agent and human cancer.
(ii) In animal studies, the data suggest that there is an

increased incidence of malignant tumors or combined malignant
and benign tumors in any of the following:
(A) Multiple species or strains.
(B) Multiple experiments.
(C) To an unusual degree in a single experiment with regard

to high incidence, unusual site or type of tumor, or early
age at onset.
(o) "Toxicological interaction" means simultaneous

exposure to 2 or more hazardous substances which will produce
a toxicological response that is greater or less than their
individual responses.
(P) "Type A" means the degree of cleanup which reduces

hazardous substance concentrations such that those
concentrations do not exceed background or method detection
limits for a hazardous substance, consistent with the
provisions of R 299.5707.
(q) "Type B" means the degree of cleanup which provides

for hazardous substance concentrations that do not pose an
unacceptable risk on the basis of standardized exposure
assumptions and acceptable risk levels described in the
provisions Of R 299.5709 to R 299.5715.
(r) "Type C" means the degree of cleanup which provides

for hazardous substance concentrations that do not pose an
unacceptable risk, considering a site-specific assessment of
risk as provided for in R 299.5717.
(s) "Weight of evidence," a term of art, means a

description of the likelihood that a chemical is a human
carcinogen based on evaluation of tumor data from human or
animal studies and examination of relevant supporting
information, including any of the following information:
(i) Structure-activity relationships.
(ii) Short-term test findings.
(iii) Results of appropriate physiological, biological, and

toxicological observations.
(iv) Comparative metabolism and pharmacokinetic studies.

R 299.5705 Remedial actions; protection of public health and
environment required; degree of cleanup; combination of
types; review and approval of proposed type; type
modification during implementation; aquifers;
unacceptability of remedial action plan.
Rule 705. (l) All remedial actions shall be protective of

the public health, safety, and welfare and the environment
and natural resources.
(2) Removal, treatment, or containment measures shall be

implemented to attain 1 or more of the following degrees of
cleanup:
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(a) Type A.
(b) Type B.
(c) Type C.
(3) A combination of types nay be used at a single site to

develop an acceptable remedial action.
(4) The remedial action type proposed shall be at the

option of the person proposing the remedial action. The
department shall approve of a remedial action plan that
provides for a remedy which meets the applicable criteria set
forth in this part and parts 5 and 6 of these rules.
Approval shall be granted for type A, type B, or type c
plans, or for plans which involve a combination of types,
if all applicable requirements are satisfied.
(a) The remedial action type or types may be modified

during implementation of a remedial action, consistent with
the provisions of R 299.5515(2).

(5) The horizontal and vertical extent of hazardous
substance concentrations in an aquifer above the higher of
either the concentration allowed by R 299.5707 or the
concentration allowed by R 299.5709 shall not increase after
the initiation of remedial actions to address an aquifer,
except as approved by the director.
(6) All remedial actions which address the remediation of

an aquifer shall provide for removal of the hazardous
substance or substances from the aquifer, either through
active remediation or as a result of naturally occurring
biological or chemical processes which can be documented to
occur at the site.

R 299.5707 Compliance with type A criteria for all
environmental media.
Rule 707. Compliance with type A criteria shall be attained

when either of the following conditions is met for a
specified hazardous substance in any environmental media,
consistent with the provisions of R 299.5721:
(a) The hazardous substance concentration does not exceed

background.
(b) The hazardous substance concentration does not exceed

the method detection limit for the substance in question.

R 299.5709 Compliance with type B criteria for groundwater
in aquifers.
Rule 709. (1) Compliance with type B criteria shall be

attained when the conditions specified in subrule (2) of this
rule are met, consistent with the provisions of R 299.5721.
(2) The concentration of a hazardous substance in an

aquifer shall not exceed the lowest of the following:
(a) For a carcinogen acting by a threshold or a

nonthreshold mechanism, the concentration which represents an
increased cancer risk of 1 in 1,000,000 calculated according
to the procedures in R 299.5723.

(b) For a hazardous substance which is not a carcinogen, a
genotoxic teratogen, or a germ line mutagen, the
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concentration which represents the human life cycle safe
concentration calculated according to the procedures in
R 299.5725, except as provided for in subdivision (c) or (d)
of this subrule.
(c) For a hazardous substance which has a secondary

maximum contaminant level, that level.
(d) For a hazardous substance which, singly or in

coBbination with other hazardous substances present at the
site, imparts adverse aesthetic characteristics to
groundwater, the concentration which is documented as the
taste or odor threshold or the concentration below which
appearance or other aesthetic characteristics are not
adversely affected. The criteria of this subdivision shall
apply only when the level required by this subdivision is
less than the level required by subdivision (a) or (b) of
this subrule. A taste or odor threshold concentration or a
concentration adversely affecting appearance shall be
determined according to methods approved by the United States
environmental protection agency.
(3) For the purposes of this rule, the point of

shall be presumed to be any point in the affected aquifer.
(4) Groundwater that is not in an aquifer shall be

addressed by application of type B soil cleanup criteria as
specified in R 299.5711 or by a type C remedial action. If
groundwater that is not in an aquifer transports a hazardous
substance into an aquifer in a concentration greater than
permitted by the provisions of R 299.5707 or R 299.5709, that
groundwater is subject to the provisions in subrules (1) to
(3) of this rule.

R 299.5711 Compliance with type B criteria for soils.
Rule 711. (1) Compliance with type B criteria shall be

attained when hazardous substance concentrations in soil do
not exceed any of the following in migration pathways
pertinent to the site, except as provided for in subrule (8)
of this rule:
(a) Levels required to protect aquifers from the effects

of contaminants in soil, as set forth in subrule (2) of this
rule. All type B remedial actions shall consider migration
to an aquifer as a pertinent pathway.
(b) Levels required to protect surface water from the

effects of contaminants in soil, as set forth in subrule (3)
of this rule.
(c) Levels required to protect against unacceptable risk

through the inhalation of contaminants in, or released from,
soil, as set forth in subrule (4) of this rule.
(d) Levels required to protect against unacceptable risk

through direct human contact with contaminants in soil, as
set forth in subrule (5) of this rule.
(e) Levels required to protect direct uses of the soil

resource, if information is available to establish such
levels, as set forth in subrule (6) of this rule.
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(2) To assure that soils do not pose a threat of aquifer
contamination, the concentration of the hazardous substance
in soil shall be below that which produces a concentration in
leachate that is equal to the highest of the groundwater
criteria specified in R 299.5707, the groundwater criteria
specified in R 299.5709, or the leachate concentration
generated by background soil. Leachate testing shall not be
required to demonstrate compliance with this subrule if the
total concentration of a hazardous substance in soil does not
exceed 20 times the criteria specified by R 299.5707 or
R 299.5709. Leachate concentrations shall be determined by a
method which best represents in-situ conditions. For the
purposes of this rule, the following test methods shall be
acceptable:
(a) The United States environmental protection agency's

toxicity characteristic leaching procedure (TCLP) as set
forth in the provisions of 40 C.F.R. part 261, appendix II
(revised as of March 29, 1990), which are herein adopted by
reference and which are available for inspection at the
Lansing office of the department. Copies of the provisions
may be purchased at a cost of $24.00 from the Superintendent
of Documents, Government Printing Office, Washington, DC
20402, or from the Department of Natural Resources,
Environmental Response Division, Post Office Box 30028,
Lansing, Michigan 48909, at cost.
(b) Other test methods accepted by the department to more

accurately simulate conditions at the site than the test
methods specified in subdivision (a) of this subrule.

(3) To assure the protection of surface waters from
transport or runoff of contaminated soil into surface waters,
measures shall be implemented to prevent the transport of
contaminated soil into surface waters which would result in
hazardous substance levels that exceed relevant water quality
standards specified in Act No. 245 of the Public Acts of
1929, as amended, being $323.1 et seg. of the Michigan
Compiled Laws, or rules promulgated pursuant to that act,
except that no mixing zone shall apply.
(4) To assure that unacceptable risks do not result from

the inhalation of hazardous substances in or emanating from
soil, hazardous substance concentrations shall not result in
an air emission that causes an increased cancer risk of 1 in
1,000,000 or a concentration that causes, alone or through
reaction with other air contaminants, injurious effects to
human health, safety, or welfare; animal life; plant life of
significant value; or to property.
(5) To assure that unacceptable risks do not result from

direct contact with contaminated soils, hazardous substance
concentrations in soil shall not exceed the concentration
determined by the following algorithm:

Target dose (mg/kg/d) x WH x 1000 ug/mg
Cs =

(ID (g/day) x AEI) + (DD (g/day) x AED)
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Where:

Cs • acceptable exposure concentration, in parts per
million

Target dose » ———
(carcinogens)

Target dose (non-carcinogens) = RfD x 0.2 or MgT x 0.2

WH « 70 kilograms (assumed human weight)

ID - 0.09 grass per day (assumed ingested dose)

DO — 0.9 grams per day (assumed dermal contact dose)

AEI - known or assumed absorption efficiency via
ingestion, determined according to the criteria
specified in this subrule.

AED - known or assumed absorption efficiency via dermal
contact, determined according to the criteria
specified in this subrule.

and where:

q_ » cancer potency value for the hazardous substance
and route of exposure being evaluated, based on best
available information.

RfD = reference dose, based on best available information.

MgT « milligrams toxicant per day divided by 70 kilograms.
Milligrams toxicant per day shall be calculated by
the procedures specified in R 299.5725.

When chemical-specific data are not available, the absorption
efficiency applicable to ingestion shall be either 100% for a
volatile organic chemical or 50% for other organic chemicals,
polychlorinated biphenyls, a pesticide, or an inorganic
parameter. When chemical-specific data are not available,
the absorption efficiency applicable to dermal contact shall
be either 10% for a volatile organic chemical or 1% for other
organic chemicals, polychlorinated biphenyls, a pesticide, or
an inorganic parameter.
(6) To assure that hazardous substances in soil do not pose

other unacceptable risks, the concentration of a hazardous
substance in soil shall meet cleanup criteria based on sound
scientific principles and determined by the director to be
necessary to protect the public health, safety, and welfare
and environment and natural resources from any of the
following:
(a) Food chain contamination.
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(b) Damage to soil or biota in the soil which would impair
the use of such soil for agricultural purposes.
(c) Phytotoxicity.
(d) Physical hazards.
(e) Nonsystemic or acute toxic effects.
(f) Other injury which requires consideration.
(7) For the purposes of this rule/ the point of exposure

shall be assumed to be any location at the site or any
location to which hazardous substances in, or emanating from,
soil are transported by runoff, air dispersion, or other
natural forces.
(8) In determining the adequacy of a type B response

activity to address soils contaminated by polychlorinated
biphenyls, the department shall not require response activity
in addition to response activity which is subject to and
complies with applicable federal regulations and policies
that implement the toxic substance control act, 15 U.S.C.
§2601 et seq. This subrule shall apply only to cleanups
conducted in immediate response to a spill of polychlorinated
biphenyls and shall not apply to pervasive or historical
environmental contamination that involves polychlorinated
biphenyls.

R 299.5713 Compliance with type B criteria for surface
water.
Rule 713. (1) Compliance with type B criteria shall be

attained when the conditions specified in subrule (2) of this
rule are met.
(2) Hazardous substance concentrations in groundwater shall

not result in a natural discharge of groundwater to surface
water that exceeds the limits which would apply if that
discharge were otherwise subject to a permit pursuant to the
provisions of Act No. 245 of the Public Acts of 1929, as
amended, being §323.1 et seq. of the Michigan Compiled Laws,
or rules promulgated pursuant to that act, except that no
mixing zone shall apply.

R 299.5715 Compliance with type B criteria for air quality.
Rule 715. (1) Compliance with type B criteria shall be

attained when the conditions of subrule (2) of this rule are
met.

(2) Hazardous substance concentrations shall not produce
any emission which results in a violation of the provisions
of Act No. 348 of the Public Acts of 1965, as amended, being
S336.11 et seq. of the Michigan Compiled Laws, and known as
the air pollution act, or the rules promulgated pursuant to
that act.

R 299.5717 Compliance with type C criteria, all
environmental media.
Rule 717. (1) Compliance with type C criteria shall be

attained when a remedial action that includes type C elements
has been fully implemented in accordance with an approved
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remedial action plan pursuant to the provisions of
R 299.5515.
(2) Type C criteria shall be developed on the basis of a
site-specific risk assessBent, taking into account the
following factors:
(a) The party who proposes the type C remedial action

shall demonstrate that the proposed criteria are appropriate
for the site being considered.
(b) Type C criteria shall take into account reasonably

foreseeable uses of the site and natural resources in
question.
(c) Type C remedial actions shall take into account cost

effectiveness.
(3) The party who proposes a type C remedial action shall

provide information about, and the department shall consider,
all of the following factors as appropriate to the site in
Question*
(a) Potential exposure of human and natural resource

targets.
(b) Environmental media affected by contamination.
(c) All of the following with respect to the physical

setting of the site:
(i) Geology,
(ii) Hydrology,
(iii) Soils,
(iv) Bydrogeology.
(v) Other aspects of the physical setting which have a

bearing on the appropriateness of the proposed plan.
(d) Background groundwater, surface water, and air quality

at the site.
(e) Current and reasonably foreseeable natural resource

(f) Potential pathways of hazardous substance migration.
(g) All of the following with respect to hazardous

substances at the site:
(i) Amount.
(ii) Concentration.
(iii) Form.
(iv) Mobility.
(v) Persistence.
(vi) Bioaccumulative properties.
(vii) Environmental fate.
(viii) Other characteristics of the hazardous substances

which have a bearing on the appropriateness of the proposed
plan.
(h) The extent to which the hazardous substances have

migrated or are expected to migrate from the area of release.
(i) The impact of future migration of the hazardous

substances.
(j) Current or potential contribution of the hazardous

substances to food chain contamination.
(k) Climate.



Page 35

(1) The technical feasibility and cost-effectiveness of
remedial action alternatives, including alternatives which
comply with type B criteria.

(m) The evaluation of remedial action alternatives
required by the provisions of R 299.5603.

(n) The uncertainties of the risk assessment.
(o) The ability to monitor remedial performance, including

the limitations of analytical methods.
(p) For remedial action plans which may impact the Great

Lakes, consistency with the Great Lakes water quality
agreement of 1978, as amended by protocol signed November 18,
1987, and the Great Lakes toxic substances control agreement
of 1986.

(q) Other factors appropriate to the site. Department
requests for information pursuant to this subdivision shall
be limited to factors not adequately addressed by information
required by the provisions of other subdivisions of this rule
and shall be accompanied by an explanation of the need for
such additional information.
(4) Any remedial action which must address a genotoxic

teratogen or a germ line mutagen, or both, shall use criteria
established by the department on a chemical-specific basis.
In determining criteria for these materials, a committee of
scientists who are expert in the fields of germ line mutagens
and genotoxic teratogens shall be established by the
director, as needed. The department shall, as necessary,
seek the advice of the committee regarding the mutagenic
potential of a hazardous substance or the potential of a
hazardous substance to act as a genotoxic teratogen.

(5) Any remedial action plan to address surface water or
sediments shall include cleanup criteria established by the
department on the basis of sound scientific principles
considering the need to eliminate or mitigate the following
use impairments, as appropriate to the site in question:
(a) Restrictions on fish or wildlife consumption
(b) Degraded fish or wildlife populations.
(c) Fish tumors or other deformities.
(d) Bird or animal deformities or reproductive problems.
(e) Degradation of benthos.
(f) Restrictions on dredging activities.
(g) Eutrophication or undesirable algae.
(h) Restrictions on drinking water consumption or taste or

odor problems.
(i) Beach closings.
(j) Degradation of aesthetics.
(k) Degradation of phytoplankton or zooplankton

populations.
(1) Loss of fish or wildlife habitat.

R 299.5719 Additional requirements for certain type C
remedial actions.
Rule 719. (1) Any remedial action plan which involves

on-site containment of a hazardous substance as a part of the
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remedy shall include provisions for the long-ten Monitoring
of the site to assure the effectiveness and integrity of the
remedial action.
(2) If a remedial action which involves on-site containment

of a hazardous substance as a part of the remedy is being
undertaken by a responsible party, long-term monitoring, land
use restrictions, and continued financial responsibility, if
appropriate, shall be stipulated in a legally enforceable
agreement with the department. The responsible party shall,
through a financial mechanism acceptable to the department,
provide funding to pay for monitoring, operation and
maintenance, oversight, and other costs necessary to assure
the effectiveness and integrity of the containment measures.
(3) If a remedial action relies on land use restrictions or

other institutional controls to prohibit exposures which
could result in unacceptable risk, such restrictions shall be
described in a restrictive covenant that is executed by the
property owner and recorded with the register of deeds for
the county in which the site is located. Such restrictions
shall run with the land and be binding on the owner's
successors and assigns. The restrictive covenant shall be
subject to approval by the state and shall include provisions
to accomplish all of the following:
(a) Prohibit activities on the site that may interfere

with a remedial action, operation and maintenance, long-term
monitoring, or other measures necessary to assure the
integrity of the remedial action.
(b) Prohibit activities that may result in human exposures

above those specified by the provisions of R 299.5709 to
R 299.5715 or that would result in the release of a hazardous
substance which was contained as part of the remedial action.
(c) Require notice to the department of the owner's intent

to convey any interest in the site. A conveyance of title,
an easement, or other interest in the property shall not be
consummated by the property owner without adequate and
complete provision for the continued operation and
maintenance of the remedy and the prevention of releases and
exposures described in the provisions of subdivision (b) of
this subrule.
(d) Grant to the department and its designated

representatives the right to enter the property at reasonable
times for the purpose of monitoring compliance with the
remedial action plan, including the right to take samples,
inspect the operation of remedial action measures, and
inspect records.
(e) Allow the state to enforce the restrictions set forth

in the covenant by legal action in a court of appropriate
jurisdiction.
(f) Require the installation of a permanent marker on each

side of the site which describes the restricted area and the
nature of the prohibitions specified in the provisions of
subdivisions (a) and (b) of this subrule.
(g) Describe uses of the property that are allowed.
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R 299.5721 Evaluation of data to establish compliance with
type A, type B, or type C criteria.
Rule 721. (1) If the criteria in question is below the

practical quantitation level, in determining whether
available data demonstrate compliance with type A, type B, or
type C criteria, the following procedure shall be used:
(a) If a hazardous substance is not detected in a sample

and the method detection limit is higher than the criteria
to be achieved for that substance, the criteria shall be
considered to have been achieved.
(b) If a hazardous substance is reported to be present in

a sample above the method detection limit, but below the
practical quantitation level, the significance of that data
shall be determined by a method acceptable to the department,
considering the number of samples, the distribution of data,
and other factors influencing the selection of a statistical
method.

R 299.5723 Determination of type B criteria for carcinogens
in groundwater.
Rule 723. (1) Type B groundwater criteria shall be

determined for each carcinogen according to the procedures
specified in subrule (2) of this rule.
(2) The concentration corresponding to an increased cancer

risk of l in 1,000,000 shall be calculated according to the
following algorithm, using the procedure set forth in
subdivision (a) or (b) of this subrule:

D x W.« _ h
WC

Where:
C = Concentration of the carcinogen (mg/1)
D = Dose as derived in subdivision (a) or (b)

of this subrule
W. «= Weight of an average human (70 kg)
WC = Daily water consumption (2 liters per

day)

The procedure used for calculations pursuant to this subrule
is as follows:
(a) The dose (D) may be derived from appropriate human

epidemiological data on a case-by-case basis. The department
may seek the advice of experts in determining the dose.

(b) When appropriate human epidemiological data are not
available, a nonthreshold mechanism shall be assumed for
carcinogens which have not been adequately demonstrated to
cause cancer by a threshold mechanism. The dose (D) shall be
the concentration estimated to cause 1 additional cancer over
the background rate in 1,000,000 individuals who are exposed
to that concentration calculated using the following method:
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(i) Cancer potency values (q± ) based on best available
information.
(ii) All carcinogenesis bioassay data shall be reviewed and

data of appropriate quality shall be used for the
quantitative risk estivations.

(iii) The data shall be fitted into the Multistage Model
using a linearized Multistage computer model. The lower 95%
confidence limit, on dose at the l in 1, 000 ,000 risk level
shall determine the slope, q, (animal) . The slope q.
(animal) shall be taken as aft upper bound of the potency of
the chemical in inducing cancer at low doses. When the
Multistage Model does not fit the data sufficiently, data at
the highest dose shall be deleted and the Model refitted to
the rest of the data. This procedure shall be continued
until an acceptable fit to the data is obtained. To
determine whether a fit is acceptable, the chi-square
statistic:

i-l M^ (1 - Pi)

is calculated, where H. is the number of animals.in the i
dose group, X. is the number of animals in the i dose group
with a. tumor response, P. is the probability of a response in
the i dose group estimated by fitting the multistage model
to the data, and h is the number of remaining groups. The
fit is determined to be unacceptable when chi-square is
larger than the cumulative 99% point of the chi-square
distribution with f degrees of freedom, where f equals the
number of dose groups minus the number of nonzero multistage
coefficients. If a single study in which a chemical induces
more than 1 type of tumor is available, then the response for
the tumor type predicting the highest estimate of q_ .shall
generally be used for the risk assessment, if 2 or more
studies of equal quality are available, but vary in species,
strain, sex, or tumor £ype, then the data set that gives the
highest estimate of q shall generally be used for the risk
assessment. If 2 or more studies exist which are identical
with respect to species, strain, sex, and tumor, type and are
of equal quality, the geometric mean of the q values from
these data sets shall be used. However, where 2 or More
significantly elevated tumor sites or types are observed in
the same study, extrapolations may be conducted on selected
sites or types. These selections shall be made on biological
grounds. To obtain a total estimate of carcinogenic risk,
animals with 1 or more tumor sites or types that show
significantly elevated tumor incidence may be pooled and used
for extrapolation. The pooled estimates shall generally be
used in preference to risk estimates based on single sites or
types. Quantitative risk extrapolations shall generally not
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be done on the basis of totals that include tumor sites
without statistically significant elevations.

(iv) All doses shall be adjusted to give an average daily
dose over the study duration.
(v) If the duration on experiment (L ) is less than 78

weeks for nice or 90 weeks for ratŝ  tne slope, g (animal)
shall be multiplied by the factor L /L , to account for
unobserved tumors due to the short stuay duration. For mice,
the natural expected lifespan (L) shall be 90 weeks and for
rats the natural expected lifespan (L) shall be 104 weeks.
(vi) A species sensitivity factor shall be used to account

for differences between test species and humans. It shall be
assumed that milligrams per surface area per day is an
equivalent dose between species. The species sensitivity
factor may be calculated by dividing the average weight of a
human by the average weight of the test species and. taking
the cube root of the resultant value; the slope g (anima.1)
shall be multiplied by this factor to obtain the value q
for humans. However, if adequate pharmacokinetic and
metabolism studies are available, these data may be factored
into the adjustment for species differences on a case-by-case
basis. The department may seek the advice of experts outside
the department as needed in calculating dose.

(vii) The dose corresponding to an estimated 1 additional
cancer in 1,000,000 exposed humans shall be determined by
dividing 0.000001 by the value of g (human).

R 299.5725 Calculation of type B criteria for
noncarcinogens in groundwater.
Rule 725. (l) Derivation of the HLSC for substances not

determined to cause cancer or to be a genotoxic teratogen or
a germ line mutagen shall be conducted according to the
following procedure set forth in subrule (2) of this rule.
(2) The minimum toxicity data requirement for derivation of

an HLSC shall be an acute oral LD50 for rats, determined as
follows:

(a) The HLSC shall be derived from appropriate
toxicological data using the following formula, except as
provided for in subdivision (b) of this subrule.

MgT (mg/day) x I,
HLSC = 22

WC

Where: MgT = Maximum amount of toxicant (in milligrams)
per day causing no adverse effects to humans
when ingested daily for a 70-year lifetime.

WC = Volume of water consumed daily in liters
(2 liters)

Idw = Intake of the chemical derived from drinking
water. 20% shall be assumed for this value
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unless data are available to demonstrate
that a different source contribution is
appropriate.

(b) The HLSC may be derived directly fro* either of the
following provisions:
(i) The HLSC shall equal a maximum contaminant level,

expressed in Milligrams per liter, if a maximum contaminant
level has been established by the United States environmental
protection agency.
(ii) The HLSC may equal a final, lifetime health advisory,

expressed in milligrams per liter, if such as advisory has
been established by the United States environmental
protection agency.
(c) The MgT shall be derived by 1 of the following methods

depending on the type and quality of the toxicity database;
(i) If a scientifically valid reference dose (RfO) is

available through best available information sources:

MgT - RfD(mg/fcg/d) X 70 kg.

(ii) If a chronic or subchronic NOAEL for humans exposed to
toxicant contaminated drinking water is available:

NOAEL (mg/1) X V.
MgT „ D

B

Where:
B • Uncertainty factor, chosen according to the

following criteria:

B « 10, if extrapolating from valid experimental
results in studies using prolonged exposure to
average healthy humans.

B " 100, if extrapolating from valid results of
long-term studies on experimental animals when
results of studies of human exposures are not
available or are inadequate.

B «= 1,000, if extrapolating from less than chronic
results on experimental animals when useful
long-term human data are not available.

B - 10,000, if deriving a reference dose from a
lowest adverse effect level instead of a MQAEL.

V. «= Volume of water consumed daily by humans (2
liters per day).
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(ill) If a scientifically valid acceptable daily intake
(ADI) is available from the United States food and drug
administration regulations:

MgT - ADI (mg/kg/d) X 70 kg.

(iv) If a chronic or subacute NOAEL from a mammalian test
species exposed to toxicant-contaminated drinking water is
available,

NOAEL (mg/1) X -- X W.
MgT - w»

O.

B
Where:

V = Volume of water consumed daily by test
w animal (in I/day).

W - Weight of test animal (kg).
cl

Wh «= Weight of human (70 kg).

B - Uncertainty factor, chosen according to the
criteria in paragraph (ii) of this subdivision.

(v) If a chronic or subacute NOAEL from a mammalian test
species exposed to toxicant-contaminant food is available,

NOAEL (ppm) x C x W.
MgT = : »_

B

Where:
C = Daily food consumption expressed as a

fraction of the animal's body weight.

(vi) If a chronic or subacute NOAEL from a mammalian test
species exposed to a toxicant by gavage is available,

NOAEL (mg/kg) x F X W.
MgT , w n

B

Where:
F « Fraction of week dosed.

(vii) If an oral rat LD50 is available,

LD50 (mg/kg) x M x w.
MgT =

100
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Where:
M » Acute to chronic application factor (O.OOOl).

(viii) If an acceptable NOAEL is lacking, the lowest
observed adverse effect level Bay be substituted in soae
cases with an additional uncertainty factor of 1 to 10.
(ix) An HLSC shall generally be derived fro« data that

involve oral exposure. If available oral exposure data are
insufficient, it Bay be useful to use data froB other
exposure routes. Use of such data shall depend on the
pharBacokinetic and toxicological properties of each
cheBlcal.

R 299.5727 Special considerations for risk assessaent.
Rule 727. (1) For the purposes of this part, all

polychlorinated dibenzodioxins and dibenzofurans shall be
considered as 1 hazardous substance, expressed as an
equivalent concentration of 2,3,7,8-tetrachlorodibenzo-p-
dioxin, based upon the relative potency of the isoBers
present at the site.
(2) For the purposes of this part, if 2 or Bore hazardous

substances are present and known to result in toxicological
interaction, the interactive effects shall be considered in
establishing levels which are protective of the public health
and welfare.

PART 8. SITE ASSESSMENT MODEL -

R 299.5801 Definitions; A to I.
Rule 801. As used in this part:
(a) "Aquatic life" Beans all life forms which rely on

surface water for existence.
(b) "Category" Beans any of the 6 Bajor coBponents of the

site assessBent Bodel. A category shall be 1 of the
following:
(i) EnvironBental contamination.
(ii) Mobility rating.
(ill) Sensitive environBental resource.
(iv) Population.
(v) Institutional population.
(vi) Toxicity/quantity.
(c) "Category subscores" Beans the points scored for a

site for each of the 6 categories in the site screening
Bodel.
(d) "Confined contaBination" Beans the coBponent of the

environBental contaBination category scored when analytical
data is available to confirm a release of a hazardous
substance.
(e) "Containment structure" means any natural or

human-made structure which is designed or used for the
storage, transport, treatment, or disposal of hazardous
substances, and from which substances may be released. The
term Bay include soil and surface waters.
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(f J "Contaminant mobility" means the category in which
points are assigned based on the potential or actual
migration of a hazardous substance.

(g) "Environmental contamination" means the category in
which points are assigned for hazardous substance effects on
environmental media.
(h) "Environmental media" means any of the following:
(i) Soil.
(ii) Groundwater.
(iii) Surface water.
(iv) Air.
(i) "Human exposure" means the component of the

environmental contamination category scored when there is or
may be human exposure to a hazardous substance.

(j) "Institutional population" means the category scored
when an occupied school, hospital, nursing home, or licensed
child care center is located within 1/2 mile of the site.
Students or inhabitants of these facilities are not otherwise
included in the population category.

R 299.5803 Definitions; M to W.
Rule 803. As used in this part:
(a) "Mobile solids" means a solid hazardous substance or a

material that contains a hazardous substance which is less
than 2,000 microns (2 millimeters) in diameter and which may
be transported by the air.
(b) "Natural community" means the association of plants,

animals, or combinations thereof found to have a natural
symbiotic relationship to one another.
(c) "Population" means the category in which points are

assigned on the basis of the population density for the area
within 1/2 mile of the site.

(d) "Potential contamination" means the component of the
environmental contamination category scored when there is a
potential for a hazardous substance to contaminate the
environmental media being evaluated.
(e) "Potential toxicity score" means the toxicity rating

of a hazardous substance, as determined by the department,
which may include its genotoxicity, acute and chronic
toxicity, and other adverse effects.
(f) "Receptor" means an individual or a population which

may be affected by the release of a hazardous substance.
(g) "Saturated soil" means soils where all voids are

filled with liquid.
(h) "Semiliquid" means a substance which is intermediate

in properties between a solid and a liquid, but which flows
readily.

(i) "Semisolid" means a substance which is intermediate in
properties between a solid and a liquid, but which will not
flow readily.
(j) "Sensitive environmental resource" means the category

in which points are assigned for either a natural community
which occurs within 1/2 mile of the site and which has been
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classified as uncommon, extremely rare, or rare or a plant or
animal species which has been classified as endangered or
threatened as defined in section 2(d) or (1) of Act Mo. 203
of the Public Acts of 1974, as amended, being $299.222(d) or
(1) of the Michigan Compiled Laws. The term also includes
plant and animal species classified as being of special
concern. All such classifications are made by the endangered
species unit of the wildlife division of the department.
(k) "Site" means the area bounded by the furthest

migration of contamination in any direction from a release.
(1) "Site assessment model" means the numerical risk

assessment model that is used to establish the relative risk
rankings of sites.
(m) "Site score" means the sum of the 6 category subscores

in the site screening model.
(n) "Surface impoundment" means a natural topographic

depression, human-made excavation, or diked area which holds
an accumulation of liquid that contains wastes. The term may
include natural lakes, ponds, or wetlands.
(0) "Surface water" means any body of water and the

associated sediments which has a top surface that is exposed
to the atmosphere and which is not: solely for wastewater
conveyance, treatment, or control. Surface water may be any
of the following:
(1) Any Great Lake or its connecting waters,
(ii) Any inland lake or pond.
(iii) A river or stream.
(iv) An impoundment.
(v) An open drain.
(vi) A wetland.
(p) "Surficial soil" means the top 6 inches of the ground

surface.
(q) "Suspected contamination" means the component of the

environmental contamination category scored when analytical
data is not available to confirm a release of a hazardous
substance, but a release can reasonably be judged to have
occurred, based on visual or other evidence.
(r) "Target area" means that area within 1/2 mile of a

site.
(s) "Toxicity/quantity" means the category in which points

are assigned on the basis of the quantity of hazardous
substance or waste and the potential toxicity of the
hazardous substance or type of facility which produced the
waste.
(t) "Vulnerable aquifer" means an aquifer that is not

protected by an aquitard from contamination by hazardous
substances.
(u) "Haste" means disposed of or discarded material which

contains 1 or more hazardous substances.
(v) "Haste class" means the component of the

toxicity/quantity concern category that is scored on the
basis of the facility type or waste source.
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(w) "Well log" means the record of earth materials and
other data recorded by a licensed well driller pursuant to
the provisions of part 127 of Act No. 368 of the Public Acts
of 1978, as amended, being $333.12701 et seq. of the Michigan
Compiled Laws.
(x) "Wetland11 has the meaning defined in section 2(g) of

Act No. 203 of the Public Acts of 1979, being S281.702(g) of
the Michigan Compiled Laws, and known as the
Goemaere-Anderson wetland protection act.

R 299.5805 Risk assessment model.
Rule 805. The numerical risk assessment model used for

assessing the relative present and potential hazards of sites
included in the listings provided to the legislature in
accordance with the provisions of section 6(d) of the act
shall be as described in this part.

R 299.5807 Scoring procedure.
Rule 807. (l) Category scores shall be determined for each

site in accordance with the provisions of this rule and
R 299.5801 to R 299.5805 and R 299.5809 to R 299.5821 and
shall be recorded on a site scoring sheet illustrated in
figure 1, as follows:
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FIGURE 1
SITE SCORING SHEET

Site Name

CATEGORY

Environmental
Contamination
(20 points Max)

Mobility Rating
(5 points Max)

Sensitive
Environmental
neeuaie
(3 points Max)

Envil ui uuei ital
Media

Soils
Ground Hater
Surface Water
Air

Natural
Connunities

Plants/Animals

Two occurrence
Three or more

Site ID

Potential
Contamination

1
1
l
1

Mobility

1

nr̂ i-flBl i-i™special ooi

1
2
3

County

I?UBI v_'l ŷ
Contamination

3
3
3
3

Ratings

or 3

i Rare

loern Threatenec

2
3
3

Score

Confirmed

6
6
6
6

CA1EGQRY
SUB-SCORE

Human
Exposure

9
9 to 20
9 to 20
9 to 20

or

Extremely
Rare

Endangered

3
3
3

D

n
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CATEGORY

Population
(4 points Max)

FIGURE 1 continued
SITE SCORING SHEET

Density per
square ndle

1-10
11 - 100
101 - 1,000

1,001 or more

CATEGORY
SUB-SCORE

Points

1
2
3
4

Institutional
Population
(1 point Max)

Presence of one or more institutions in target area

Method A

Identified
Chemical(s)

Chemical
Quantity

(Kilograms)

< 25
25 - 2,500

2,501 - 20,000
> 20,000

< 10

1
3
5
7

Potential Toxicity Score
10 - 19 10 - 29 30-50 > 50

2
5
7
9

5
7
9
11

7
9
11
13

9
11
13
15
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FIGURE 1 continued
SITE SCORING SHEET

CATEGORY

Method B

Unquantified
Chemical

Contaminant and

Method C

Unidentified

Waste source on

Special Wastes

Chemical Potential Toxicity Score
concentration < 10 10 - 19

(Parts per billion)

1-100 l
101 - 1,000 3

1,001 - 10,000 5
> 10,000 7

concentration of which unquantifiable

Quantity
of waste

(Cubic Meters) or (Acres) D

< 50 < 0.5 3
50 - 500 0.5 - 10 5

501 - 2,500 11-60 7
> 2,500 > 60 9

3
5
7
9

site's

10 - ZS JO - SO

5 7
7 9
9 11

11 13

toxicity was based:

CATEGORY
SUB-SCORE

> 50

9
11
13
15

Waste Class

C

5
7
9

11

B A

7 9
9 11

11 13
13 15

which unknown contaminant waste characterization was based:

Severely Toxic Waste - 15 D
Total possible points - 48 Total Site Points D

Date
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(2) Zero points shall be awarded to categories when the
conditions of this rule and R 299.5809 to R 299.5821 are not
met.

R 299.5809 Environmental contamination category.
Rule 809. (1) Environmental contamination includes all of

the following subcategories:
(a) Potential contamination.
(b) Suspected contamination.
(c) Confirmed contamination.
(d) Human exposure.
(2) The environmental contamination category subscore

shall be the sum of the highest point value applicable to
each environmental media, not to exceed 20 points total.

(3) The potential contamination subcategory shall be
scored according to the following criteria:

(a) One point shall be scored for soil if the containment
structure or structures is of suspect or inadequate integrity
and a release would contaminate soils.

(b) One point shall be scored for groundwater if a site
overlies a vulnerable aquifer. The vulnerability of an
aquifer shall be determined by consulting local well logs,
hydrogeological studies, or published sources of information
about geology and hydrogeology in the area of the site.

(c) One point shall be scored for surface water if a
surface water body or wetland is located within 1/2 mile of
the site.

(d) One point shall be scored for air if a containment
structure which is located at or within 12 inches of the
ground surface and which is judged to contain volatile
liquids or mobile solids is of suspect or inadequate
integrity. Zero points shall be scored for air if a
containment structure is empty.

(e) When a hazardous product is stored in inadequate or
suspect containment, it shall be considered to be a discarded
hazardous substance and shall be scored under this subrule.

(4) The suspected contamination subcategory shall be
scored according to the following criteria:

(a) Three points shall be scored for soil if there has
been a release to soils or there is waste in the surficial
soils, but the release has not been confirmed with analytical
data.

(b) Three points shall be scored for groundwater if any 1
of the following conditions is judged to be attributable to a
hazardous substance associated with the site:

(i) There has been a release to the groundwater, but the
release has not been documented with analytical data.

(ii) A sheen is visible on an exposed groundwater surface.
(iii) A hazardous substance or waste is in contact with

groundwater.
(c) Three points shall be scored for surface water if any

1 of the following conditions is judged to be attributable to
a hazardous substance associated with the site:
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(i) There has been a release to the surface water, but the
release is not documented with analytical data.

(ii) Leachate or contaminated groundwater is entering
surface water.

(iii) Stained soils are in contact with surface water.
(d) Three points shall be scored for air if any 1 of the

following conditions is judged to be attributable to a
hazardous substance associated with the site:

(i) There is an open container or surface impoundment that
contains volatile compounds.

(ii) An obnoxious or chemical odor that is associated with
a hazardous substance has been confirmed at the site by state
or local agency personnel and is attributable to the site
being scored.

(iii) Volatile compounds are present in uncovered
surficial soils.

(iv) An emission of dust or particulate matter is observed
fro*, a known contamination area.

(v) A vapor cloud is observed emanating from a containment
structure or contaminated area.

(5) The confirmed contamination subcategory shall be
scored according to the following criteria when there is a
release from a containment structure that is documented by
quantitative analytical data:

(a) Six points shall be scored for soils if quantitative
analytical data documents a release to soils.

(b) Six points shall be scored for groundwater if
quantitative analytical data documents the presence of a
hazardous substance in groundwater.

(c) Six points shall be scored for surface water if
either of the following exists:

(i) Analytical data which document a hazardous substance
in surface water or sediment.

(ii) A documented fish kill, fish tissue contamination, or
other adverse impact on wildlife or aquatic life which is
attributable, wholly or in part, to the site being scored.

(d) Six points shall be scored for air if air sampling
data document the presence of a hazardous substance being
transported by air beyond the property boundary and the
hazardous substance is attributable to the site.

(6) The human exposure subcategory shall be scored
according to the following criteria when there has been, or
may be, a human exposure to contaminants:

(a) Mine points shall be scored for soil if hazardous
substances are present at the soil surface and the area of
contamination is accessible or efforts to restrict access to
the area of contamination have been unsuccessful and the site
is unlikely to be secured.

(b) Nine points shall be scored for groundwater if the
department of public health has recommended that a potable
water supply well that serves 59 or less people not be used
due to hazardous substance contamination that is attributable
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to the site and a permanent alternate water supply has not
been provided.

(c) Twenty points shall be scored for groundwater if the
department of public health has determined that 1 or more
groundwater supplies that collectively serve 60 or more
people are contaminated with a hazardous substance that is
attributable to the site.,

(d) Nine points shall be scored for surface water if any
1 of the following conditions exists:

(i) A bathing beach exists within the site boundaries on a
surface water body with documented hazardous substance
contamination.

(ii) The department of public health has issued a fish
advisory for a water body and the cause of such an advisory
can be attributed, in part, to the site.

(iii) If the department of public health has determined
that at least 1 potable surface water intake that serves 59
or less people is contaminated with a hazardous substance
attributable to the site and a permanent alternate water
supply has not been provided.

(e) Twenty points shall be scored for surface water if
either of the following conditions exists:

(i) The department of public health has determined that at
least 1 potable surface water intake that serves 60 or more
people is contaminated with a hazardous substance that is
attributable to the site.

(ii) The department of public health has issued a fish
advisory for a water body and the cause of such an advisory
can be attributed wholly to the site.

(f) Nine points shall be scored for air if analytical
data from air sampling, surficial soil, or other
environmental samples indicate that airborne hazardous
substances from the site have reached or affected a receptor
beyond the property boundary of the source area.

(g) Twenty points shall be scored for air if 15 or more
residences being receptors meet the criteria specified: in
subdivision (f) of this subrule.

R 299.5811 Mobility rating.
Rule 811. (l) The contaminant mobility score on the site

scoring sheet illustrated in figure l of R 299.5807 shall be
assigned using the mobility ratings in table 1.
(2) Mobility ratings shall be based on physical state at

the time of disposal, unless a special condition in table 1
applies.
(3) A mobility rating of 5 shall be scored when there has

been a documented release to the air, groundwater, or surface
water.

(4) When more than 1 mobility rating applies to a site, the
highest rating shall be used.

(5) The category subscore shall be of the highest mobility
rating applicable to any hazardous substance at the site, not
to exceed 5 points.
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(6) Table 1 reads as follows:

Table 1
Nobility Ratings

Physical State of Mobility Rating
Hazardous-Substance

Immobile solid (particle size
greater than 2000 microns in diameter) i

Semisolid 1
Semiliqnid 1
Liquids and gases/Bobile solids 3

Special Conditions Mobility Rating

Contaminated soils
Immobile dry solids 1
Saturated/mobile solids 3

Landfills 1
Landfills with leachate present 3
Hazardous substances in groundwater 5
Hazardous substances in surface water 5 )
Hazardous substance transport by air 5

R 299.5813 Sensitive environmental resource category.
Rule 813. (1) The sensitive environmental resource category

shall be scored when either or both of the following
conditions exist:
(a) A natural community that is located within 1/2 mile of

the site has been classified by the department as extremely
rare, rare, or uncommon.
(b) A plant or animal that is located within 1/2 mile of

the site has been classified by the department as endangered,
threatened, or of special concern.
(2) Points shall be assigned according to the criteria

shown in figure 1 of R 299.5807.
(3) The sensitive environmental resource category subscore

shall consist of the sum of the points shown in figure 1 of
R 299.5807 for the number of occurrences of sensitive
environmental resources. The sensitive environmental
resource subscore shall not exceed 3 points.

R 299.5815 Population category.
Rule 815. (1) The population category subscore shall be

determined from the criteria in the site scoring sheet
illustrated in figure l of R 299.5807, considering the
population density within 1/2 mile of the site or the number
of people who are potentially exposed through an exposure
pathway that extends outside the target area, whichever is
greater.
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(2) The determination of population densities shall be
based upon the best data that is readily available to the
department.

(3) Two points shall be scored when the population density
within 1/2 mile of the site is less than 11 people per square
mile, but more than 10, and less than 101, people are
potentially exposed to a hazardous substance attributable to
the site through an exposure pathway that extends outside the
target area.

(4) Three points shall be scored when the population
density within 1/2 mile of the site is less than 101 people
per square mile, but more than 100, and less than 1,001,
people are potentially exposed to hazardous substances
attributable to the site through an exposure pathway that
extends outside the target area.
(5) Four points shall be scored when the population density

within 1/2 mile of the site is less than 1,001 people per
square mile, but more than 1,000 people are potentially
exposed to hazardous substance attributed to the site through
an exposure pathway that extends outside the target area.

R 299.5817 Institutional population.
Rule 817. When at least 1 occupied school, hospital,

licensed child care center, or nursing home exists within 1/2
mile of a site, the institutional population subscore shall
be 1 point.

R 299.5819 Toxicity/quantity category.
Rule 819. (1) The toxicity/quantity category shall be

scored on the site scoring sheet illustrated in figure 1 of
R 299.5807 according to the criteria described in this rule.

(2) The total quantity of waste on site shall not include
any material that is properly stored in compliance with all
applicable state and federal laws and regulations.
(3) Scoring shall be done according to 1 or more of the

following methods described in subdivisions (a), (b), and (c)
of this subrule:

(a) Method A shall be used to score all hazardous
substances at a site which have known identities and
quantities or which can be determined from representative
sample data. When more than 1 quantifiable hazardous
substance is present at the site, a weighted average for the
potential toxicity scores of the known compounds shall be
calculated by multiplying the potential toxicity score for
each quantified hazardous substance by the quantity in
kilograms of that substance on the site, summing the values,
and dividing by the total quantity of hazardous substances on
the site. The toxicity/quantity category score shall be
determined on the site scoring sheet illustrated in figure 1
of R 299.5807 using the potential toxicity score, or weighted
average potential toxicity score, and the total chemical
quantity.
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(b) Method B shall be used when the identity of a
hazardous substance is known, but the release cannot be
quantified. When more than 1 hazardous substance is present
at the same site, the hazardous substance that provides the
highest score shall be used. The highest measured
concentration from the most recent 12 months of sampling
shall be used. The toxicity/quantity category score shall be
determined by determining the applicable scoring ranges for
potential toxicity and concentration on the site scoring
sheet illustrated in figure 1 of R 299.5807.
(c) Method C shall be used to score all hazardous

substances at a site which cannot be identified, but which
have quantities that are known or can be estimated. For this
method, the waste shall be characterized according to the
type of facility or process associated with the production of
the hazardous waste substance, as contained in table 2. If
more than 1 type of facility or process is associated with a
site, the classification which best characterizes the
suspected source of the environmental contamination shall be
used. If a facility or process which must be characterized
is not found in table 2, the class which best approximates
the facilities waste stream, when compared to other
facilities in that class, shall be assigned. The
toxicity/quantity category score shall be determined on the
basis of the applicable scoring ranges for waste class and
quantity on the site scoring sheet illustrated in figure 1 of
R 299.5807.
(d) When the quantity of waste is unknown, but the identity

of the suspected or failed containment structure is known,
assume a onetime total volume loss, unless the contaminant is
petroleum. Toxicity/quantity category scores for petroleum
losses shall be scored according to the criteria set forth in
subrule (5) of this rule.
(e) To estimate the volume of a lagoon when the depth is

unknown, the depth shall be assumed to be 3 meters.
(f) To estimate the volume of contaminated soils when the

depth of contamination is unknown, assume the depth to be 1
meter.
(g) When data availability allows for all of the hazardous

substances at a site to be scored with l method, method A is
the most preferred, and method C is the least preferred. The
method shall be determined by the availability of data.
(h) When data availability requires that more than 1

method for scoring the toxicity/quantity category be used,
hazardous substances at the site shall be combined on the
basis of data availability and each group scored separately
using the most appropriate method. The highest score of any 1
method shall be used as the toxicity/quantity score for the
site.
(4) When hazardous substances are identified as gasoline or

fuel oil, a potential toxicity score of 21 shall be used.
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(5) When the quantity of petroleum released cannot be
estimated, method A shall be used, based on the following
quantity assumptions:
(a) Releases from incidental spills, transfer spills,

residential tanks, or other small-volume releases shall be
assumed to be 300 gallons.
(b) Releases from commercial underground storage tanks,

tanker accidents, or other large-volume releases shall be
assumed to be 3,000 gallons.
(6) Score 15 points for the toxicity/quantity category when

any of the following severely toxic wastes are present at a
site in concentrations above 1 part per billion in soils and
0.001 part per billion in groundwater or surface water:
(a) 2,3,7,8-tetrachlorodibenzo-p-dioxin and all other

tetrachlorodibenzo-p-dioxins.
(b) l,2,3,7,8-pentachlorodibenzo-p-dioxins and all other

2,3,7,8 substituted pentachlorodibenzo-p-dioxins.
(c) 1,2,3,6,7,8-hexachlorodibenzo-p-dioxin and all other

2,3,7,8 substituted hexachlorodibenzo-p-dioxins.
(d) 2,3,7,8-tetrachlorodibenzofuran and all other 2,3,7,8

substituted pentachlorodibenzofurans and
hexachlorodibenzofurans.

(7) Table 2 reads as follows:

TABLE 2

Waste Class A

(Typical waste sources or facility types)

Pharmaceutical production
Chemical formulation
Explosives production
Heavy metals
Wood treatment
Chemical treating
Plating shops
Chemical bonding
Printed circuits
Large assembly plants
Polymer synthesis
Solvent storage
Chemical coating
Petroleum or natural gas production, storage, refining,
and transportation facilities
Oil-based paint production
Petroleum bulk storage
Agricultural pesticides
Metal coating
Organic chemical production
Hazardous waste hauling, storage, or treatment facility
Dyes and pigments
Oil or solvent recycling
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Landfill - more than 50% industrial waste

Waste Class B

(Typical waste sources or facility types)

Primary metals production
Metal processing
Small assembly plants
Iron mining
Inorganic chemical production
Copper mining
Adhesive/sealant production
Iron steel foundry
Body work and paint shops
Railroads
Pulp and paper production
Robber products production
Gasoline station
Battery production/recycling
Auto manufacturing
Fuel transport
Leather tanning
Chemical transport
Barrel reclaiming
Engine component manufacturing
Charcoal manufacturing
Clay/glass production
Heavy manufacturing
Landfill - more than 10 to 50% industrial waste

Waste class C

(Typical waste sources or facility types)

Product assembly
Boat assembly
Plastic molding
Medical/hospital
Soap and detergent production
Machining formulation
Tool and die
Metal stamping/forging
Aircraft assembly
Consumer packaging
Latex paint production
Furniture stripping
Laundry/dry cleaner
Laboratory waste
Coal gasification
Coal ash or foundry sands
Scrap metal yard
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Cleaning transport vehicles
Appliance manufacturing
Plastics fabrication
Light manufacturing
Auto repair
Landfill - 1 to 10% industrial waste
Gas/oil drilling
Fertilizer storage and processing
Auto junkyard
Asphalt, roofing production

Waste Class D

(Typical waste sources or facility types)

Sanitary landfill - domestic or commercial wastes only
Dump - domestic or commercial wastes only
Recycling center
Salt storage
Food processing
Poultry farming
Printing
Brine use/disposal
Hog farming

R 299.5821 Site score.
Rule 821. The site score shall be the sum of the category

subscores on the site scoring sheet illustrated in figure 1
of R 299.5807.

R 299.5823 Procedure for changing numerical risk assessment
model.
Rule 823. (1) On an annual basis, the department shall

review the numerical risk assessment model provided for
pursuant to section 6(c) of the act. such review shall
consider public comments received at any time throughout the
year that concern the numerical risk assessment model.
(2) Any changes in the numerical risk assessment model

shall be made pursuant to the provisions of Act No. 306 of
the Public Acts of 1969, as amended, being $24.201 et seq. of
the Michigan Compiled Laws, and known as the administrative
procedures act.

END
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TO: Environmental Response Division Staff

FROM: Alan J. Howard, Chief, Environmental Response Division

SUBJECT: NERA Operational Memorandum #8, Revision 3 -- Type B Criteria
Rules 299.5709, 299.5711(2), 299.5711(5) and 299.5713

The attached table lists Type B cleanup criteria which have been developed
according to the algorithms set forth in the specific rules identified below.
This table replaces the previously issued list of Type B criteria dated July
16, 1993. The criteria were developed using currently available toxicological
and other data and are subject to change as new data become available. These
criteria are presented in two significant figures; reference doses and slope
factors used to generate the criteria were also reported in two significant
figures. Cleanup criteria from the attached table should be compared to
analytical data presented in two significant figures.

This list presents noncarcinogens and carcinogens together; carcinogens are
presented in italics. Chemicals beginning with numbers (such as 1,1,2-
trichloroethane) are incorporated alphabetically within the list. Criteria on
these lists should be considered draft; final cleanup criteria will be
confirmed by Environmental Response Division (ERD) toxicologists and approved
as part of a site-specific remedial action plan. This table addresses only
those rules which include a specific algorithm or regulatory standard. Staff
are reminded that Type B remedial action plans must address all elements
required by the rules, including those for which specific criteria are not
shown here. Additional guidance for applying the criteria for each rule
fol1ows.

Note that in cases where Type B criteria are less than Type A criteria (either
method detection limits or background), Type A criteria become the cleanup
goal. Type B criteria are not applicable in these cases.

RULE 299.5709 -- GROUNDMATER IN AQUIFERS
Subrules (2)(a) and (b) of this rule specify the criteria for carcinogens and
noncarcinogens, respectively. The values in the first column of the table
were developed using the algorithms in Rules 299.5723 (for carcinogens) and
299.5725 (for noncarcinogens). The values in the second column of the table
were established, where sufficient data are available, to protect against
adverse aesthetic impacts of hazardous substances on groundwater.

The most restrictive of the values in the first two columns of the table is
the cleanup criteria required to satisfy Rule 299.5709. Note that this rule
requires that aquifer cleanup criteria take into account adverse aesthetic
impacts resulting from one or a combination of hazardous substances. If
adverse aesthetic impacts remain when health based criteria have been
achieved, further remedial measures may be required. Consult your Supervisor
if you encounter such a case.
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RULE 299.5711 -- SOIL C£ M
The table presents values for the subrules that are most often expected to be
the controlling factor in determining soil cleanup criteria. HoweverTa Type
B remedial action plan must include rationale that supports the conclusions
drawn from the assessment of pertinent pathways (i.e., some discussion of each
pertinent pathway must be included which assesses whether more restrictive
criteria are required; See R 299.5711(1)(a-e) and Rule Interpretation Nemo 15
dated March 8, 1991).

Note that the rules allow for a value higher than twenty times the groundwater
cleanup criteria to be established as the soil cleanup criteria protective of
groundwater through the use of a leachate test (refer to NERA Operational Nemo
112 for guidance on appropriate leachate methods) or other method which better
represents in situ conditions. The "20X" values in the table are provided for
convenience and are not mandatory if leachate tests or other methods support
the use of a higher value. For certain chemicals which strongly adsorb to
soil and are known not to leach at significant concentrations (i.e., PCBs,
carcinogenic PNAs and some chlorinated pesticides), the direct contact value
is accepted as the soil cleanup criterion to protect groundwater in addition
to the protection against direct contact hazards. Consult an ERD toxicologist
If you have questions about whether other substances may be handled in this
manner.

Staff should be aware that direct contact criteria only consider long-term
exposure from ingestion and dermal contact of contaminated soil.
Consequently, direct contact criteria for chemicals that are highly toxic on
an acute basis (but not on a long-term basis) may not be protective against
short-term exposure hazards. In addition, many chemicals at concentrations
nearing saturation would pose a hazard to crops and plants. In these cases,
the Department would be responsible for developing soil cleanup criteria based
on Rule 299.5711(6). If you believe these issues will affect a project you
are working on, consult your supervisor and/or an ERD toxicologist.

RULE 299.5713 - IMPACTS OF GROUNDWATER CONTAMINANTS ON SURFACE HATER
' The third column in the table lists values based on calculations done by
Surface Hater Quality Division (SHQD) in accordance with Rule 323.1057 of the
Hater Resources Commission Act, 1929 PA 245, as amended or on the National
Toxics Rule (NTR; Federal Register, December 22, 1992. Vol. 57(246):60848-
60923). For use in ERD programs, the criterion which protects surface water
has been termed the groundwater surface water interface (GSI) value. The
final GSI value is the more restrictive of the Rule 57 value and the NTR
value, where both are available. Where only one of the two values is
available, that number becomes the GSI value. Those chemicals which have GSI
values based on the NTR are indicated with a footnote. The GSI values are the
criteria used to judge compliance with Rule 299.5713. GSI values are
developed for surface water which is not used as a drinking water source and
also for surface water which serves as a source of drinking water. GSI values
presented in the list are for surface waters not protected as a drinking water
source. If the surface water at a site serves as a drinking water source,
contact an ERD toxicologist to obtain the correct GSI value. In cases where
data are inadequate to calculate a GSI value, the party proposing the remedial
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action may generate the minimum data necessary to propose a value for
Department review and approval.

Rule 299.5713 requires that the GSI value not be exceeded at a point where
groundwater naturally discharges to surface water. Demonstration of
compliance with this rule may be made by monitoring at the groundwater-surface
water interface or by predictive modeling. It is not necessary that the GSI
value be achieved throughout the aquifer; however, a remedial action plan
which proposes to meet the GSI value throughout the aquifer in lieu of
monitoring at the interface or modeling will be acceptable. Note that the
sixth column on the table will show 20 times the GSI values. This value is
shown for ease of reference in cases where soil is to be remediated to that
level as a source control measure. Rule 299.5711 does not require that soil
meet the "20 times GSI values", as long as the GSI value is not exceeded at
the groundwater-surface water interface.

TARGET METHOD DETECTION LIMITS
The table also includes the target method detection limits for each hazardous
substance, where one has been determined. These target method detection
limits are taken from Operational Memorandum #6, dated February 4, 1994 and
are provided to allow for convenient comparison between Type B criteria and
potential Type A criteria. Consult Operational Memorandum #6 for a full
description of the use of target method detection limits and proper methods
for analysis.

Keep in mind that use of particular methods and detection limits listed in
Operational Memorandum #6 are not mandatory. Other methods or detection
limits may be approved as part of a site-specific remedial action plan.

These target method detection limits are applicable to environmental
investigations and monitoring performed pursuant to Act 307 response
activities. These detection limits may not be applicable to environmental
monitoring activities performed pursuant to other environmental statutes.
Facilities subject to regulation under other environmental statutes should
consult with the appropriate DNR Division for further information regarding
appropriate analytical detection limits.

This memo is intended to provide guidance to Division staff to foster
consistent application of the Michigan Environmental Response Act, 1982 PA
307, as amended, and the Administrative Rules promulgated thereunder. This
document is not intended to convey any rights to any parties nor create any
duties or responsibilities under law. This document and matters addressed
herein are subject to revision.

Questions about values in the attached table should be directed to one of the
ERD toxicologists: Christine Flaga, telephone 517-373-0160, Jeffrey Crum,
telephone 517-335-3092, or Linda Larsen, telephone 517-335-3161. Other
questions about this memorandum should be directed to Lynelle Marolf at 517-
373-9893.

Attachment
rev. 3



ACT 307 TYPE B CLEANUP CRITERIA FOR GROUNDWATER AND SOIL
REVISION 3

FEBRUARY 4, 1994
LIST OF CHANGES AND ADDITIONS

Please find below a list of additions and changes which appear on Revision 3
of Operational Memorandum #8. The changes to Revision 2 which were released
in a previous memo dated January 7, 1994 have been incorporated into Revision
3. You may completely replace Revision 2 with Revision 3. Any questions on
the following list of changes/corrections can be directed to one of our three
division toxicologists: Christine Flaga, 517-373-0160; Jeffrey Crum, 335-
3092; and Linda Larsen, 335-3161.

1. Acetaldehyde: MDL for soil changed to 500 ppb.

2. Chloride: MDL's changed to 10,000 and 200,000 ppb in groundwater and
soil, respectively.

3. Chiorpyrifos: MDL's changed to 1.5 and 25 ppb in groundwater and soil,
respectively.

4. Cyanide (Free): MDL's changed to 20 and 500 ppb in groundwater and soil,
respectively.

5. Dacthal: MDL's changed to 1 and 20 ppb in groundwater and soil,
respectively.

6. ODD, DDE, and DDT: name changed to 4-4'-ODD, 4-4'-DDE, and 4-4'-DDT
respectively.

7. Diazinon: MDL's changed to 0.5 and 10 ppb in groundwater and soil,
respectively.

8. Diethyl Ether: MDL's changed to 50 and 100 ppb in groundwater and soil,
respectively.

9. Ethylene Glycol: MDL's changed to 50 and 200 ppb in groundwater and
soil, respectively.

10. Hexachlorobenzene (C-66): Footnote {R} substituted for MDL: Two
different target method detection limits are available for this
chemical. Please refer to Operational Memorandum #6 for details.

11. Hexachlorobutadlene (C-46): Footnote (R) substituted for MDL: Two
different target method detection limits are available for this
chemical. Please refer to Operational Memorandum #6 for details.

12. Hexachlorocyclopentadiene (C-56): Footnote {R} substituted for MDL: Two
different target method detection limits are available for this
chemical. Please refer to Operational Memorandum #6 for details.

13. Hexachloroethane: Footnote {R} substituted for MDL: Two different target
method detection limits are available for this chemical. Please refer
to Operational Memorandum #6 for details.
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List of Changes/Additions

14. 2-Hethylnaphthalene: health-based criteria eliminated based on
reevaluation of the lexicological database and determination that the
database was inadequate.

15. Prometon: HDL changed to 0.5 in groundwater.

16. Propapchlor: HDL changed to 0.2 in groundwater.

17. Propazlne: HDL changed to 0.5 in groundwater.

18. Propylene Glycol: MDL's changed to 50 and 200 ppb in groundwater and
soil, respectively.

19. 2,3,7,8-Tetrachlorodlbenzo-p-dioxln: direct contact value changed to
0.013 ppb.

20. 1,2.4-Trlchlorobenzene: Footnote (R) substituted for HDL: Two different
target Method detection limits are available for this chemical. Please
refer to Operational Memorandum 16 for details.

21. TrlfloralIn: MDL's changed to 1 and 50 ppb in groundwater and soil,
respectively.

22. The following chemicals have been added:
Acetic acid
n-Butanol
n-Butyl Acetate
Cyclohexanone
D11osopropylamine
M.N-Dlmethylacetamide
Dimethylformamide
Dimethylsulfoxide
Ethanol
Formic acid
1-Formylpiperidine
N-Hethy-morpholine
Piperidine
Propionic acid
Tri butyl ami ne
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(REVISION 3)

Type B criteria were calculated using currently available toxicological data and the algorithms set forth in the Act 307 Rules. These criteria may change as new toxicity data

become available. They are not necessarily final cleanup standards. Please read the attached introduction for details. Carcinogenic chemicals are shown in italics. All

values are expressed in units of parts per billion (ppb); ug/l in water and ug/kg in soil. Scientific notation is represented by E+ or E- a value, for example 2 x 10* is reported

as 2E+6. Please refer to Operational Memorandum #6 for additional information concerning method detection limits.

I ll
GROUNDWATER (ug/l) || SOIL (ug/kg)

Chemical

Acenaphthene

Acenaphthylene

Acetaldehyde

Acetic acid

Acetone

Acetonitrile

Acrolein

AcAytamide.

Acrylic acid

\cJit/Z.on-itJu£e.

Alachlo*.

AldJun

Aluminum

Aniline.

Anthracene

Antimony

Health-Based Aesthetic

Drinking Water Drinking Water

Value Value GSI Value {A}

R 709(2)(a)(b)] [R 709(2)(c)(d)] [R713]

,200 NA {D}

25 NA {D}

9tO NA {D}

4,000 NA {D}

700 NA 500

130 NA 810

110 NA 2.5

0.0077 NA 9.1

580 NA {D}

0.063 NA 2.2

0.42 NA {D}

0.0021 NA 0.0014 {Q}

ID 50 {H} {D}

6.3 NA 4

7,000 NA 1.1E+5{Q}

2.4 {C} NA 4,300 {C,Q}

Target

Method

)etection

Limit in

Water {B}

5

5

200

18,000

50

10

5

0.5

NA

1

1

0.01

20

20

5

5

OX Drinking Direct Contact

Water Value 20XGSI Value

R 71 1(2)] Value [R 71 1(5)]

24,000 {D} 4.5E+7

500 {D} 9.3E+5

18,000 {D} 1.0E+7

80,000 {D} 4.4E+7

14,000 10,000 7.8E+6

2,600 16,000 1.5E+6

2,200 50 1 .2E+6

0.15 180 280

12,000 {D} 6.4E+6

1 .3 44 700

8.4 {D} 16,000

{G> {G} 76

1,000{C} {C,D} ID

130 80 2.3E+5

1.4E+5 2.2E+6 2.6E+8

48 {C} 86,000 91 ,000

Target

/lethod

Detection

Limit in

Soil {B}

330

330

500

9.0E+5

100

100

10

5

NA

10

20

1.7

500

1,700

330

500
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Chemical

AsuejUc

At*ai4Jtt

AtobtMitnt.

Barium

Btnztnt

Btnzictint

BtnzolalantfiMctnt

BtnzofblffuoAanthtne.

Btnzo (b 1 l/noian thtnt

Benzo(g,h,l)peryl»n»

Btnzo(a)pt/fitnt

Benzole acid

Benzyl alcohol

Btnzyt chlo/uctt

Bls(2-chloroethoxy)«thane

bLt{t-Chto*.oUhyt)tthui

bLt (t-Ethylhtx.yl)phthaJ(.<i*.t.

Boron

Bromobenzene

BlomodtehloMmtthant

QROUNDWATER (ug/l)

Health-Baaed Aesthetic

Drinking Water Drinking Water

Value Value 081 Value (A)

[R 709(2)(a)(b)J [R 709(2)(c)(d)J [R713]

0.02 {C} NA 1.4{C,Q}

0.16 NA {D}

0.32 NA {D}
2,400 (C) NA 630 {C}

1.2 NA 60

0.00015 NA 0.0054 {Q}

0.0049 NA 0.31 {Q}

0.0049 NA 0.31 {0}

0 0049 NA 0.31 {Q}

25 NA {D}

0.0049 NA 0.31 {Q}

31,000 NA {0}

9,800 NA 22

0.21 NA {D}

ID NA {D}

0.032 NA 4.2

2.5 NA 59 {Q}

420 {C} NA {D}

ID NA {0}

0.66 NA 24

Target

Method

Detection

Limit In

Water {B}

1
1
NA

200

1

50

5

5

5

5

5

50

50

0.5

5

5

5

10

1

1

SOIL (ug/kg)

20X Drinking Direct Contact

Water Value 20X081 Value

[R 71 1(2)] Value [R 71 1(5)]

0.4 {C} 28 {C} 720 {C}

3.2 {D} 5,800

6.4 {0} 12,000

48,000(0} 12,600 1.8E+7

24 1,200 13,000

0.003 0.11 5.6

{Q} {Q} 180

<Q) {Q} 180

{Q} {Q} 180
(Q) {Q} 9.3E+5

{Q} {Q} 180
6.2E+5 (D) 1E+9{P}

2E+5 440 1.1E+8

4.2 {D} 2,300

ID {D} ID
0.64 84 350

{Q} {0} 92,000

8,400 {0} {D} 1.6E-f7

ID {D} ID

11 480 6,200

Target

Method

Detection

Limit In

Soil {B}

100
50

NA

1,000

10

5,000

330

330

330

330

330

3,300

1,300

200

330

330

330

2,000

10

10
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Chemical

'AomofoAm

Jromomethane

n-Butanol

2-Butanone {MEK}

2-Butoxyethanol

n-Butyl acetate

t-Butyl alcohol

Butyl benzyl phthalate

Cadmium

Camphene

Caprolactam

Carbon disulfide

CoAbon teJ:na.c.hf.oJuud.e.

Chf.onda.ne.

Chloride

Chlorobenzene

ChJC.oA.oitha.ne.

2-Chloroethyl vinyl ether

Chtotio^onm

ChioJiom&thane.

GROUNDWATER (ug/l)

Health-Based Aesthetic

Drinking Water Drinking Water

Value Value GSI Value {A}

[R 709(2)(a)(b)l [R 709(2)(c)(d)l [R 713]

4.6 NA 65

9.8 NA 1 1

910 NA {D}

320 NA 4.100
ID NA {D}

530 NA 40

550 NA {D}

1,100 NA {D>

3.5 {C} NA 0.64 {C,E}

ID NA {D}
5,800 NA {D}

770 NA {D}

0.27 NA 21

0.027 NA 0.00053

ID 250,000 {D}

130 NA 71

9.1 NA {D}

ID NA {D}

5.6 NA 43

2.7 NA {D}

Target

Method

>etection

Limit in

Water {8}

1

40

50

NA

10

NA

5

0.2

NA

NA

50

1

0.02

10,000

1

1

10

1

1

SOIL (ug/kg)

OX Drinking Direct Contact

Water Value 20XGSI Value

R 71 1(2)] Value [R 71 1(5)]

92 1,300 50,000

200 220 1.1 E+5

18,000 {D} 1.0E+7

6,400 82,000 3.6E+6

ID {D} ID

11,000 800 5.9E+6

11,000 {D} 6.1 E+6

22,000 {D} 4.1 E+7

70 {C} {D} 1.3E+5

ID {D} ID
1.2E+5 {D} 2.2E+8

15,000 {D} 8.6E+6

5.4 420 3,000

{Q} {G} 1,000

5E+5 {!} {D} ID

2,600 1,400 1.5E+6

180 {D} 1E+5

ID {D} ID

110 860 62,000

54 {D} 30,000

Target

Method

Detection

Limit in

Soil {B}

10

10

230

100

NA

20

NA

330

50

NA

NA

100

10

3.3

2.0E+5

10

10

100

10

10



ACT 307 TYPE B CLEANUP CRITERIA (REVISION 3) Feb-94

Chemical

2-Chlorophenol

o-Chlorotoluene

Chlorpyrlfoe

Chromium III {J}

Chromium VI {J}

Cfu</4t.nt
Copper

Cyanazlne

Cyanide (Free)

Cyclohexanone
Dacthal

4-4' -VVV

4-4' -WE

4-4' -WT

Dl-n-butyl phthalate

Dl-n-octyl phthalate

Dlacetone alcohol

Dlazlnon

Ptbtnxo (a, hi ant/Mac tnt
Dlbenzofuran

QROUNDWATER (ug/l)

Haalth-Baatd Aesthetic

Drinking Water Drinking Water

Value Value 381 Value (A)

[R 709(2)(a)(b)) [R 709(2)(o)(d)] (R 713)

43 NA e.e
140 NA {D}

21 NA {D}

37,000 {C} NA 77 {0}

120{C> NA 7.3 {C}

0.0049 NA 0,31 {Q}

1,300{C} 1,000 18{C,E}

9.8 NA {D}

150 NA 5.5

32.000 NA {D}

5,300 NA {D}

0.15 NA 0.0084 {Q}

0.1 NA 0.0059 {Q}

0.1 NA 0.00023

840 NA {D}

130 NA {D}

ID NA {D}

0.63 NA {D}

0.0049 NA 0.31 {0}

ID NA {D}

Target

Method

Detection

Limit In

Water {B}

5

1

1.5

60

1

5

25

10

20

NA

1

0.02

0.02

0.02

5

5

NA

0.5

5

5

SOIL (ug/kg)

20X Drinking Direct Contact

Water Value 20X Q8I Value

[R 711 (2)J Value [R 71 1(5))

860 200 4.8E+5

2,800 {D) 1.6E+8

420 {D} 7.8E+5

7.4E+5 1,500(0} 3.9E+8

2,400 (C) 150{C} 1.2E+6

{Q) {Q} 180

20,000 {C} 370 {C} 9.8E+6

200 {D} 3.6E+5

3,000 {C} 110{C} 5.7E+6

6.4E+5 {D} 3.5E+8

1.1E+5 {0} 2E + 8

{0} (Q) 5,400

{Q} {Q} 3,800

{Q} {Q} 3,800

17,000 {D} 3.1E+7

2,600 {D} 4.7E+6

ID {D} ID

13 {D} 23,000

{Q} (Q) 180

ID {D} ID

Target

Method

Detection

Limit In

Soil {B}

330
10
25

2,500

200

330

1,000

500

500

NA

20

3.3

3.3

3.3

330

330

NA

10

330

330



ACT 307 TYPE B CLEANUP CRITERIA (REVISION 3) Feb-94

I 1
1 GROUNDWATER (ug/l) fl SOIL (ug/kg)

1

Chemical

\pibn.omoc.hton.om&thane.

Dibromomethane

1 ,2-Dichlorobenzene

1 ,3-Dichlorobenzene

/, 4-V4jc.htoA.obejize.ne.

3,3'- VJjc.htowbejiz-ijd.-ine.

Dichlorodifluoromethane

1 ,1 -Dichloroethane

I, 2-V4jc.htoioe£hane.

1 ,1 -Dichloroethylene

cis-1 ,2-Dichloroethylene

trans-1 ,2-Dichloroethylene

2,4-Dichlorophenol

2,4-Dichlorophenoxyacetic acid

/, 2-V4jc.htoMpJiopa.ne.

1,3-VichtoA.opAope.ne. {K}

V4jc.hl.oA.ovoA

picyclohexyl phthalate

WieJtdJUn

Health-Based Aesthetic

Drinking Water Drinking Water

Value Value GSI Value {A}

[R709(2)(a)(b)] [R 709(2)(c)(d)] IR713]

0.42 NA 29

77 NA {D}

600 NA 7

600 NA 180

1.5 NA 15

0.077 NA 0.063

1,600 NA {D}

840 NA {D}

0.38 NA 560

7 NA 32 {0}

77 NA {D}

120 NA 300

21 NA 34

70 NA 47

0.52 NA 64

0.2 NA 3

0.12 NA {D}

ID NA {D}

0.0022 NA 3.2E-5

pethyl ether 13,500 NA {D}

arget II

Method

Detection

Limit in

Water {B}

20X Drinking Direct Contact

Water Value 20XGSI Value

IR711(2)] Value [R 71 1(5)]

8.4 580 4,700
i

1

20

1

1

1

1

1

1

5

10

1

1

0.1

1,500 {D} 8.6E+5

12,000 140 6.7E+6

12,000 3,600 6.7E+6

30 300 16,000

1.5 1.3 2,800

32,000 {D} 1.8E+7

17,000 {D} 9.3E+6

7.6 11,000 4,300

140 640 78,000

1,500 {D} 8.6E+5

2,400 6,000 1.3E+6

420 680 7.8E+5

1 ,400 940 2.6E+6

10 1,300 5,800

4 60 2,200

2.4 {D} 4,400

5 [ID {D} ID

0.02 {G} {G} 80

50 170,000 {D} 3.9E+7

arget

Method

Detection

imit in

Soil {B}

0

0

0

0

10

2,000

10

10

10

10

10

10

330

200

10

10

50

330

3.3

100



ACT 307 TYPE B CLEANUP CRITERIA (REVISION 3) Fab-94

Chemical

Diethyl phthalata

)i«thylen« glycol monobutyl athar

3llsopropylamlna

N , N-Dlmathy lacatamlda

N.N-Dlmathylanlllna

Oimethylformamlda

2,4-Dlmothylphanol

2,6-Dlmethylph«nol

3,4-Dimelhylphenol

Dimethyl phthalate

Dimethylsulfoxlde

2, 4-V4n4.tiotof.utnt.

Dlnoseb

1,4-VJ.oKant

Endotulfan {L}

Endrln

EpLzhtotiokt/dAJji

Ethanol

Ethyl acatata

Ethylbanzana

QROUNDWATER (ug/l)

Haalth-Baaad Aasthatlc

Drinking Watar Drinking Watar

Valua Valua QSI Valua {A}

|R 709(2)(a)(b)) [R 709(2)(c)(d)J |R 713)

5,200 NA 1.2E+5{Q}

84 NA {0}

5.4 NA {0}

180 NA {0}

15 NA {0}

670 NA 3,800

350 NA 31

4.2 NA {D}

9.8 NA {0}

70,000 NA 2.9E+6{Q}

2.1E+5 NA {0}

0.052 NA 91 {Q}

7 NA 0.5 {F}

3.2 NA 2,000

1.6 NA 0.056 {0}

1.2 NA 0.0023

3.5 NA {D}

2.2E+6 NA 41,000

6,300 NA 1,000

680 74 31

Targat

Mathod

Dataction

Limit In

Watar {B}

>

NA

NA

NA

NA

NA

5

5

5

5

NA

5

1

1

0.01

0.02

5

1,000

NA

1

SOIL (ug/kfl)

20X Drinking Dlraot Contact

Watar Valua 20XQSI Valua

(R 71 1(2)] Valua [R 71 1(5)]

1E+5 2.4E+6 1.9E+8

1,700 {D} 3.1E-I-6

110 {D} 60,000

3,600 {D} 1.9E+6

300 {D} 1.7E+5

13,000 76,000 7.5E+8

7,000 620 1.3E+7

84 {D} 1.6E+5

200 {D} 3.6E+5

1.4E+6 5.8E+7 1E+9{P}

4.2E+6 6644 1.0E+9

1 1,800 1,900

140 10 2.6E+5

64 40,000 35,000

{Q} {Q} 60,000

{Q} {Q} 44,000

70 {D} 39,000

4.3E+7 8.2E+5 1.0E+9

1.3E+5 20,000 7E+7

1,500 620 7.5E+8

Targat
Mathod
Datactlon

Limit In

Soil {B}

330

NA
NA
NA

NA

NA

330

330

330

330

NA

330

20

10

3.3

3.3

10

1,000

NA

10

6



ACT 307 TYPE B CLEANUP CRITERIA (REVISION 3) Feb-94

I I
GROUNDWATER (ug/l) | SOIL (ug/kg)

1

Chemical

Ethylene. dUJbiomide.

Ethylene glycol

Ethylene glycol acetate

1 -Ethyl-2-methylbenzene

Fluoranthene

Fluorene

Fluorine (soluble fluoride)

Formaldehyde

Formic acid

1 -Formylpiperidine

Gentian. v<iotit

tie.ptac.ht.on.

He.ptachf.oA. e.pox.id.e.

n-Heptane

Hexabromobenzene

Hej.ach4.oA.obe.nze.ne. (C-66)

He.xachJl.oA.obutad4.eJie. (C- 46)

alpha-He.KacM.oA.octfdohe.Kane.

be£a-HejcachJt.oA.octfcl.ohe.xane.

Health-Based Aesthetic

Drinking Water Drinking Water

Value Value GSI Value {A}

[R 709(2)(a)(b)] [R 709(2)(c)(d)] [R713]

0.00042 NA 1.1

14,000 NA 68.000

ID NA {D}

ID NA {D}

840 NA 370 {Q}

840 NA 14.000 {Q}

2,1 00 {C} 2,000 1,900

1,300 NA 170

9,800 NA {D}

77 NA {D}

0.35 NA {D}

0.0077 NA 0.0016

0.0038 NA 0.0011 {Q}

31,000 NA {D}

20 NA {D}

0.022 NA 0.0018

0.46 NA 500 {Q}

0.0056 NA 0.13 {Q}

0.02 NA 0.46 {Q}

Hexachlorocyclopentadiene (C-56) fso NA 0.54

arget |

Method

Detection 20X Drinking Direct Contact

.imit in

Water {B}

50

NA

Water Value 20XGSI Value

[R 71 1(2)] Value [R 71 1(5)]

0.0084 22 4.7

2.8E+5 1.4E+6 5.2E+8

ID {D} ID

NA ID {D} ID

> |

5

NA

100

18,000

NA

NA

0.01

0.01

NA

0.1

{R}
{R}
0.01

0.01

{R}

17.000 7.400 3.1E+7

17,000 2.8E+5 3.1 E+7

42,000{C} 38,000 {C 1.6E+7

26,000 3,400 1.4E+7

2.0E+5 {D} 1.1 E+8

1,500 {D} 8.6E+5

7 {D} 13,000

{G} {G} 280

{G} {G} 140

6.2E+5 {D} 3.4E+8

400 {0} 7.3E+5

0.44 0.036 800

9.2 10,000 17,000

0.11 2.6 210

0.4 9.2 720

1,000 11 1.8E+6

arget

Method

Detection

.imit in

Soil {B}

0

200

NA

NA

330

330

NA

500

9.0E+5

NA

NA

1.7

1.7

NA

50

{R}
{R}
1.7

1.7

W



ACT 307 TYPE B CLEANUP CRITERIA (REVISION 3) Feb-94

Chemical

HLxac.kt.oiot-tha.nt.

n-Hexane

2-Hexanona

Jndtnot 1, t,3-cdlpy*tnt

Iron

Isobutyl alcohol

lAophoioni.

Isopropyl alcohol

Le.ad

Lindant

Manganasa

Mercury (Inorganic)

Methanol

Methoxychlor

2-Mathoxyathanol

2-Methyl-4-chlorophenoxyacetlcacld

2-Methyl-4,6-dlnltrophanol

4-Methyl-2-pentanone {MIBK}

Methyl-tert-butyl ether (MTBE)

Methylcyclopentane

QROUNDWATER (ug/l)

Health-Baaed Aesthetic

Drinking Water Drinking Water

Value Value Q8I Value (A)

IR 709<2)(a)(b)J (R 709(2)(c)(d)] [R713]

2.5 NA 13

2,000 NA {0}

980 NA {D}

0.0049 NA 0.31 {Q}

ID 300 {C} (D)

2,200 NA {D}

38 NA 660

450 NA 21,000

4 {C,O} NA 6.6{C,E,Q}

0.027 NA 0.08 {Q}

170{C) 50 {0} {0}

2.1 {C} NA 0.0013 {C}

3,500 NA 41,000

35 NA {D}

28 NA {0}

7 NA {D}

2.4 NA 0.59

350 NA {D}

230 NA 380

ID NA {D}

Target

Method

Detection

.Irnlt In

Water {B}

(R>
NA

50
6

100

1,000

5

400

3

0.01

20

0.2

800

0.5

NA

0.6

20

60

60

NA

SOIL (tig/kg)

20X Drinking Direct Contact

Water Value 20X Q8I Value

|R711(2)) Value [R 71 1(5)]

50 260 28,000

58,000 {0} 3.2E+7

20,000 {D} 1.1 E+7

{Q} {Q} 180

6,000 {C} {D} ID

44,000 {D} 2.5E+7

760 17.000 4.3E+5

9.000 4.2E+5 5E+6

80 {C} 130{C} 4E + 5

0.54 1.6 1,000

1.000{C) {D} 1.2E+6

42 {C} 0.026 {C} 78,000

70,000 8.2E+5 3.9E+7

700 {D} 1.3E+6

560 {D} 3.1E+5

140 {D} 2.6E+5

48 12 91,000

7,000 {D} 3.9E+6

4,600 7,600 2.6E+6

ID {D} ID

Target

Method

Detection

Limit In

Soil {B}

{R}
NA

100

330

2,000

1,000

330

400

1.000

1.7

2,000

100

800

50

NA

20

1,700

100

100

NA

8



ACT 307 TYPE B CLEANUP CRITERIA (REVISION 3) Feb-94

Chemical

4, 4 ' -Mvthi/teJie.-biA-2-c.fitoJiocutiLute. [M]

M&thy£.e.ne. chloride.

sl-Methyl-morpholine

2-Methylnaphthalene

2-Methylphenol

3-Methylphenol

4-Methylphenol

Metolachlor

Naphthalene

Nickel

Nitrate

Nitrite

Nitrobenzene

n.-N<utn.oAo-d*.-n.-P>iopytjamine.

N-Ni&iOAod-Lphe.ny£.amine.

Pendimethalin

Pentachlorobenzene

Pejutach£.oiopkejrio£

2-Pentene

Phenanthrene

GROUNDWATER (ug/l)

Health-Based Aesthetic

Drinking Water Drinking Water

Value Value GSI Value {A}

[R 709(2)(a)(b)] [R 709(2)(c)(d)] [R713]

.035 NA {D}

4.6 NA 59

19 NA 1,100

ID NA {D}

350 NA 38

350 NA {D}

35 NA 24

1,600 NA {D}

250 NA 29

530 {C} NA 57 {C,E}

10,000 NA {D}

1,000 NA {D}

3.2 NA 1 ,900 {Q}

0.0049 NA {D}

7 NA 160{Q}

840 NA {D}

5.8 NA {D}

0.29 NA 0.8 {F}

ID NA {D}

25 NA {D}

arget

Method

Detection

Limit in

Water {B}

NA

>

>

5

5

0.1

5

50

NA

NA

5

5

5

0.1

0.5

1

NA

5

SOIL (ug/kg)

20X Drinking Direct Contact

Water Value 20X GSI Value

[R 71 1(2)] Value [R 71 1(5)]

G} {G} 1,300

92 1 ,200 51 .000

380 {D} 2.1 E+5

ID {D} ID

7,000 760 3.9E+6

7,000 {D} 1.3E+7

700 480 1.3E+6

32,000 {D} 6E+7

5,000 580 9.3E+6

11,000{C} 1,100{C} 2E+7

2.0E+5 {D} 6.4E+7

20,000 {D} 2.6E+7

64 38,000 36,000

0.098 {D} 54

140 3,200 78,000

17,000 {D} 3.1E+7

120 {D} 2.2E+5

5.8 16 11,000

ID {D} ID

500 {D} 9.3E+5

Target

Method

Detection

Limit in

Soil {B}

50

0

NA

330

330

330

330

20

330

1,000

NA

NA

330

330

330

20

50

1,700

NA

330



ACT 307 TYPE B CLEANUP CRITERIA (REVISION 3) Feb-04

Chemical

Phenol

'Iperldlne

PotybnomJJia.tt.d. b-cphtnytt

Pott/cktotUfiattd biphtnylt (H)

'romoton

'ropachlor

Propazina

'ropionlc acid
3ropyl alcohol

'ropylene glycol

Pyrena

Pyridln*

Selenium

Silver

Sodium

Sty/iint.

Sulfate

Tebuthluron

1 ,2,4,6-Tetraohlorobenzene

t, J, 7, t- TetMLctUo/iodtbtnto-p-dtoxtn {S

QROUNDWATER (ug/l)

Health-Based Aesthetic

Drinking Water Drinking Water

Value Value Q8I Valua (A)

R 700(2)(a)(b)] IR 709(2)(c)(d)] (R713)

4,200 NA 1,100

3.1 NA {D}

0.0036 NA {D}

0.018 NA 2E-6

150 NA {D}

01 NA {D}

190 NA {0}

12,000 NA {D}

1,300 NA B.2E+5

1.4E+5 NA 1.9E+5

520 NA 11.000

7 NA 20

35 {C} NA 5 {C.Q}

33 {C} 100 0.1 {C}
1.5E-f5 NA {0}

1.2 NA 10

ID 2.5E+5 {D}

400 NA {D}
2,400 NA 0.4

4.6E-7 NA 1.4E-8

Target

Method

Detection

Limit In

Water {B}

5

NA

0.01

0.2

0.5

0.2

0.5

18,000

NA

50

5

10

5

0.5

NA
1

NA

NA
0.1

1E-6

SOIL (ug/kg)

20X Drinking Direct Contact

Water Value 20X Q8I Value

R 71 1(2)] Value [R 71 1(5))

84,000 22,000 4.7E+7

62 {D} 34,000

0.076 {D} 140

{Q> {3} 1,000

3,000 (D) 5.7E-f6

1,800 {0} 3.4E+6

3,800 (D) 7E+6

2.4E+5 {D} 1.3E+8

26,000 1.6E+7 1.5E+7

2.8E+6 3.8E+6 1E+9{P)

10,000 2.2E+5 1.9E+7

140 400 78,000

700 {C} 100{C} 1.3E+6

660 {C} 2(0} 1.2E+6

3E+6{C) {D} 1E+9{P}

24 380 13,000

5E+6 {D} ID

0,800 {D} 1.8E+7

46,000 B 8.8E+7

{0} {Q} 0.013

Target

Method

Detection

Limit In

Soil {B}

330

NA

50

330

20

20

20

9.0E+5

NA

200

330

330

500

500

NA

10

NA

NA

20

0.001

10



ACT 307 TYPE B CLEANUP CRITERIA (REVISION 3) Feb-94

1 GROUNDWATER (ug/l) || SOIL (ug/kg)

Health-Based Aesthetic

Drinking Water Drinking Water

Value Value GSI Value {A}

[R 709(2)(a)(b)] [R 709(2)(c)(d)] [R713]

1.3 NA {D}

/, /, 2, 2-TitAjHchl.oA.oe t̂hane

TeJwich£oJioe£h.(/£.ejie.

ITetrahydrofuran

Thallium

Toluene

o-fo&uudLuie.

Toxaphene.

Triallate

Tributylamine

1 ,2,4-Trichlorobenzene

1 ,1 ,1 -Trichloroethane

/, /, %-Ttuc.hJl.oJioejtha.ne.

7 'njji.ht.ox.oith.yl.ejne.

Trichlorofluoromethane

2,4,5-Trichlorophenol

t, 4, 6-Ttue.hJLotioph.ejnot

2(2,4,5-Trichlorophenoxy)propionicacid

«1 ,2,3-Trichloropropane

fl ,1 ,2-Trichloro-1 ,2,2-trifluoroethane

0.18 NA 32

0.7 NA 22

230 NA 3,300

0.58 {C} NA 6.3 {C,Q}

1,500 790 110

0.18 NA {D}

0.032 NA 0.0002 {Q}

91 NA {D}

9.8 NA {D}

110 NA 22

200 NA 120

0.63 NA 65

2.2 NA 94

2,400 NA {D}

700 NA {D}

3.2 NA 1.5

52 NA 21

40 NA {D}

1.9E-V5 NA {D}

arget |

Method

Detection 20X Drinking Direct Contact

Limit in Water Value 20XGSI Value

Water {B} |[R711(2)] Value [R 71 1(5)]

26 {D} 15,000

3.6 640 1,900

14 440 7,800

NA 4,600 66,000 2.6E+6

2 12 {C} 130 {C} 22,000

1

NA

1

1

NA

{R}
1

1

16,000 2.200 1.7E+7

3.6 {D} 6,900

0.64 0.004 350

1,800 {D} 3.4E+6

200 {D} 1.1 E+5

2,200 440 1.2E-4-6

4,000 2,400 2.2E+6

13 1.300 7,000

1 44 1,900 24,000

1

50

5

1

1

48,000 {D} 2.7E+7

14,000 {D} 2.6E+7

64 30 1.2E+5

1,000 420 1.9E+6

800 {D} 4.4E+5

NA l|3.8E+6 {D} 1E+9{P}

Target

Method

Detection

Limit in

Soil {B}

0

10

10

NA

500

10

NA

170

20

NA

{R}
10

10

10

10

1.700

330

50

10

NA

11



ACT 307 TYPE B CLEANUP CRITERIA (REVISION 3) Feb-04

Chtmlcal

T/U^/uAotot
2,2,4-Trlm«thyl-2-p«nt»na

1 ,3,5-Trlmethylbanzene

&U* ( I, S-V-ibnomopJiopyt ) phoAphaJx.
Vanadium

Vinyl acatata

Vinyl chJLoiudt.

Xylanes

Zinc

QROUNDWATER (ug/l)

Health-Baaed

Drinking Water

Valua

IR 700(2)<a)(b)]

4.6

ID

ID

0.02

81 {C}

620

0.016

13,000

2,300 {C}

Aesthetic

Drinking Water

Valua

[R 700(2)(c)(d)]

NA

NA

NA

NA

NA

NA

NA

280

5,000 {C}

Q8I Valua

IR 713)

{0}
(D)

{0}

(D>
8{C)

NA

3.1

50

81 {C.E}

:R (UQ/I)

Q8I Valua {A}

IR 713)

{0}
(D)

{0}

(D>
8{C)

NA

3.1

50

81 {C.E}

Targat

Mathod

Datactlon

Limit In

Watar (B)

1

NA

1

NA

20

50

1

3

20

SOIL (ug/kg)

20X Drinking

Watar Valua

IR 711 (2»

02

ID

ID

0.4

1,200{C)

12,000

0.32

5,600

46,000 {C}

20X Q8I

Valua

{D}
{D}

{D}

{D}
160{C)

(D)

62

1,200

1 .600 {C}

Dlract Contact

Valua

IR 71 1(5)1

1.7E+5
ID

ID

720

2.2E+6

6.8E+6

180

1.4E+8

B.6E+7

Target

Mathod

Datactlon

Limit In

Soil {B}

50

NA

10

NA

1,000

100

10

30

1,000

12



Footnotes

{A} Groundwater surface water interface (GSI) values are based on Rule 57 of Act 245. The GSI values are presented only to establish groundwater criteria which are

protective of surface water.

{6} Acceptable method detection limits for groundwater and soil samples, the latter expressed in ug/kg dry weight.

{C} Background, as defined in Rule 701 (c), may be substituted as the cleanup criteria if higher than the Type B cleanup criterion.

{D} Chemical has either not been evaluated or an inadequate data base precludes the development of a GSI value. MDNR should be contacted to determine whether

a chemical is being evaluated or has been evaluated since this list was prepared. If no value exists, the responsible party (RP) may develop a proposed GSI value

for MDNR review and approval. Guidance can be obtained from MDNR. If a GSI value cannot be developed from data in the scientific literature, the RP can either

perform a Type A cleanup or generate the minimum toxicity data required to develop the GSI value.

{£} GSI value is dependant on water hardness. Value presented was calculated assuming a hardness of 178 mg/l of CaCOS. If site-specific water hardness is expected
to be significantly different, contact an ERD toxicologist.

{F} GSI value is pH dependant. Value was calculated assuming a pH of 7.7. If site-specific pH is expected to be significantly different, contact an ERD toxicologist.

{G} Chemical, due to its physicochemical properties, is not expected to leach through soils to groundwater under most conditions. Therefore, the direct contact soil

criterion is considered to be protective of groundwater. However, the presence of organic solvents in the soil may increase the solubility of these chemicals,

thereby increasing their potential to leach from soil to groundwater. Under these conditions site-specific leachate testing may be required.

(H) Professional judgement used to determine that 50 ppb of aluminum in drinking water is protective of human health.
{I} Criteria is based on agricultural impacts (phytotoxicity), not20X groundwater criterion.

{J} Valence-specific chromium data (Cr III and Cr VI) must be compared to the same valence-specific cleanup criteria. If analytical data are provided for "total"

chromium only, then values for chromium VI must be applied as the cleanup criteria. Chromium III cleanup criteria can only be used at sites where groundwater

is prevented from being used as a public water supply, currently or in the future.

{«} Criteria for 1,3-dichloropropene can be applied to the cis- and trans-1,3-dichloropropene isomers. The toxicity data used for criteria development was generated using

a mixture of both isomers (Telone II).

{L} Criteria for endosulfan can be applied to endosulfan I (alpha-endosulfan) and endosulfan II (beta-endosulfan).

{M} Also known as MBOCA.

{N} If more than one PCS Aroclor is present, the total PCB concentration must be compared to the PCB criteria.

{O} Higher level may be acceptable if soil concentration is less than 400 ppm and groundwater migrating off-site will not impact adjacent properties. Contact an ERD

toxicologist for further explanation.

{P} Direct contact criterion is at saturation in soil. Criterion is actually greater than 100% in soil, hence it is reduced to 100%.

{0} Basis for the GSI value is the National Toxics Rule (NTR). The NTR value was either more restrictive than the Rule 57 value or a Rule 57 value was not available.

{R} Two different analytical methods and target method detection limits are available for this chemical. Please refer to Operational Memorandum #6 for details.

{S} Use 2,3,7,8-TCDD "toxicity equivalence factors" 0"EFs) for other chlorinated dibenzo-p-dioxins and chlorinated dibenzofurans. Contact an ERD toxicologist for details.
ID = Inadequate data to develop criterion; NA = Not available.
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MICHIGAN DEPARTMENT OF NATURAL RESOURCES

INTEROFFICE COMMUNICATION

June 5, 1995

TO: Environmental Response Division Staff

FROM: Alan J. Howard, Chief, Environmental Response Division

SUBJECT: Interim Environmental Response Division Operational Memorandum §8,
Revision 4: Generic Residential Cleanup Criteria

THIS DRAFT, INTERIM OPERATIONAL MEMORANDUM HAS BEEN
PREPARED TO FACILITATE IMPLEMENTATION OF THE 1995
AMENDMENTS TO PART 201 OF THE NATURAL RESOURCES AND
ENVIRONMENTAL PROTECTION ACT, 1994 PA 451 (FORMERLY
THE MICHIGAN ENVIRONMENTAL RESPONSE ACT) . THIS
OPERATIONAL MEMORANDUM HILL TAKE EFFECT OBLT WHEN
HOUSE BILL 4596 IS SIGNED INTO LAW. INTERNAL REVIEW
OF THIS MEMORANDUM IS ON-GOING, AND NO OUTSIDE REVIEW
HAS BEEN COMPLETED. THE CONTENT OF THE MEMORANDUM,
AND THE ATTACHED CRITERIA, ARE SUBJECT TO CHANGE AND
SHOULD BE RELIED UPON ONLY AFTER CONFIRMATION WITH
APPROPRIATE ERD STAFF.

Revision 4 of this Operational Memorandum reflects changes made as a result of
two major legislative actions: (1) the incorporation of the Michigan
Environmental Response Act (MERA), 1982 PA 307, as amended, ^2)i into the
Natural Resources and Environmental Protection Code, 1994 PA *5Tj!~a"ncP'the 1995
amendments to Part 201 contained in [House Bill 4596] . Enactment of the
Natural Resources and Environmental Protection Act resulted in new section
numbers for all of the former MERA, but did not make any substantive changes
in the law. [House Bill 4596] substantially amends Part 201. Those
amendments, particularly the changes in cleanup standards, are reflected in
this revision of Operational Memorandum #8. Unless otherwise noted, Section
references in this memorandum are to Part 201 of Act 451.

The attached table lists generic residential cleanup criteria which have been
developed pursuant to Sections 20120A(1)(A) and (3), according to the updated
algorithms presented in this memo. This table replaces the previously issued
list of Type B criteria dated February 4, 1994. The. label of "Type B" has
been eliminated and the criteria are now referred to as generic residential
criteria. The algorithms as presented in the administrative rules of the
Michigan Environmental Response Act, 1982 Public Act 307, as amended, have
been replaced by updated algorithms which represent current U.S. Environmental
Protection Agency (EPA) guidance and a format consistent/with the .
industrial/commercial equations and those used by the Underground Storage tank
Division (USTD).

The criteria were developed using currently available toxicological data,
exposure data, and other data and are subject to change as new data become
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available. These criteria are presented in two significant figures; reference
doses and slope factors used to generate the criteria were also reported in
two significant figures. Cleanup criteria from the attached table should be

ired to analytical data presented in two significant figures, as well.

This list presents noncarcinogens and carcinogens together; carcinogens are
presented in bold and italics. Chemicals beginning with numbers (such as
1,1,2-trichloroethane) are incorporated alphabetically within the list.

_+. Criteria on these lists should be considered draft; final cleanup criteria
will be confirmed by Environmental Response Division (ERD) tozicologists and
approved as part of a specific remedial action plan (RAP). Staff are reminded
that generic residential RAPs must address all elements required by Part 201
and the administrative rules, including those for which specific criteria have
not been developed. Additional guidance follows.

Note that in cases where generic residential criteria are less than target
method detection limits (MDLs) or background, target MDLs or background levels
become the cleanup goal. Generic residential criteria are not relevant in
these cases.

/'The table presents values for the subrules that are most.often expected to be
\ the controlling factor in determining soil cleanup criteria. However, a
) generic residential RAP must include rationale that supports the conclusions
| drawn from the assessment of pertinent pathways (i.e.,-some discussion of each
I pertinent pathway must be included which assesses whether more restrictive
Lcriteria are required; See R 299.5711(1) and R 299.5711(6)).

The values in the first column of the table were developed using the
residential groundwater algorithms presented later in this memo for
carcinogens and noncarcinogens. The values in the second column of the table
were established, where sufficient data are available, to protect against
adverse aesthetic impacts of hazardous substances on groundwater.

The most restrictive of the values in the first two columns of the table is
the cleanup criterion required to satisfy Section 20120A(4) of Part 201.
However, where a State Drinking Mater Standard has been established, that
standard will override the health-based drinking water criteria, as indicated
in Sec. 20120A45) ~~of Part 201. A more restrictive aesthetic criterion will
take precedence over the State Drinking Water Standard. Note that Rule
299.5709, referenced in Section 2012QA(5), requires that aquifer cleanup
criteria take into account adverse aesthetic impacts resulting from one or a
combination of hazardous substances. If adverse aesthetic impacts remain when
health-based criteria have been achieved, further remedial measures may be
required. Consult your Supervisor if you encounter such a case.

2MVACTS OF GMOQDMA3XR GGHTMQXAMS Cm* SURKACB

* -J

The third column in the table lists values based on calculations done by
Surface Water Quality Division (SWQD) in accordance with Rule 323.1057 of Part
4 of Part 31 of the Natural Resources and Environmental Protection Act, 1994
PA 451 (formerly known as the Water Resources Commission Act, 1929, PA 245, as
nmcimlxl) or on the National Toxics Rule (NTR; Federal Register, December 22,
1992. Vol. 57(246):60848-60923). For use in ERD programs, the criterion
which protects surface water has been termed the groundwater surface water
interface (GSI) value. The final GSI value is the more restrictive of the
Rule 57 valuê and the NTR value, where both are available (with the exception
' arsenic "whose GSI value is the Rule 57 value even though it is greater than
the NTR value). Where only one of the two values is available, that number
becomes the GSI value.
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The GSI values are the criteria used to judge compliance with Rule 299.5713.
GSI values are developed for surface water which is not used as a drinking
water source and also for surface water which serves as a source of drinking
water. GSI values presented in the list are for surface waters not protected
as a drinking water source. If the surface water at a site serves as a
drinking water source, contact an ERD toxicologist to obtain the correct GSI
value. In cases where data are inadequate to calculate a GSI value, the party
proposing the remedial action may generate the minimum data necessary to
propose a value for Department review and approval.

{
Prior to passage of the 1995 amendments, a mixing zone was not allowed when
assessing the impact of groundwater venting to a surface water. A mixing zone
is now allowed for venting groundwater at those sites where an additional load
to the receiving stream of site-specific contaminants is allowable and where
a mixing zone is appropriate for the receiving stream. If a RAP allows for
venting groundwater, the discharge must comply with requirements of Part 31 of

yy. Act 451 and the relevant rules promulgated under that Part.

V Demonstration of compliance with surface water requirements may be made by
assessing groundwater concentrations at the groundwater-surface water
interface or through evaluation of mixing zone, whichever is appropriate for a
particular site. Predictive modeling and direct monitoring are options to
establish compliance with the GSI value at the groundwater-surface water
interface. If the groundwater-surface water interface is the compliance point
for a particular site, it is not necessary that the GSI value be achieved
throughout the aquifer. However, a remedial action plan which proposes to
meet the GSI value throughout the aquifer in lieu of monitoring at the
interface or modeling will be acceptable.

Note that the sixth column on the table will show 20 times the GSI values.
This value is shown for ease of reference in cases where soil is to-be
remediated to that level as a source control measure. Rule 299.5711 does not ~\
require that soil meet the "20 times GSI values", as long as the GSI value is L
not exceeded at the appropriate compliance point. J

SOIL CRITERIA PROTECTIVE OF GROUKDWATER
The "20X" values in the table are provided for convenience and are not
mandatory if leachate tests or other methods which better represent in situ
conditions support the use of a higher value (refer to Operational Memo #12
for guidance on appropriate leachate methods). For certain chemicals which
strongly adsorb to soil and are known not to leach-at significant
concentrations (i.e., PCBs, carcinogenic polynuclear aromatic hydrocarbons and
some chlorinated pesticides), the direct contact value is accepted as the soil
cleanup criterion to protect groundwater in addition to the protection against
long-term, systemic_direct contact hazards. However, there are certain
situations (i.e., presence of solvents or collection of unfiltered groundwater
samples) which could result in the presence of these types of materials in
groundwater. These other conditions should be evaluated before a chemical is
considered nonmobile in soil. Consult an ERD toxicologist if you think direct
contact values for other contaminants would be protective of groundwater or if
you have questions about conditions that could cause the transport of a
nonmobile contaminant through soil.

SOIL DIRECT CONTACT CRITERIA
Direct contact criteria only consider long-term, systemic exposure from
ingestion of and dermal contact with contaminated soil. Consequently, there
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«/ are other potential concerns that may need to be addressed (see discussion of
issues not addressed by the direct contact criteria presented below).

1
fCompliance with direct contact criteria are required throughout the affected
jmedia in the unlimited residential land use category, but exposure controls

T^and land use restrictions may be employed to prevent exposures to mure highly
[contaminated soils, at depth under the limited residential land use category.

Average on-site soil concentrations, represented as a 95% upper confidence
level (UCL) on the arithmetic mean, may be used to determine compliance with
the soil direct contact value. On-site 95% UCLs should, however, reasonably
represent the areas over which exposures are expected to occur. Typically,
the exposure area for a residential property is approximately one—quarter acre
in size. Refer to EPA guidance on how to appropriately calculate the 95% UCL
(EPA, 1992a).

Bat Mrtr«SM<1 by *P* Direct Contact Criteria.
Inhalation; All RAPs must document that they are protective of the public
health, safety and welfare and the environment. As a result, they must
contain some discussion of potential inhalation risks, and whether inhalation
TTTeT exposure through volatile or particuiate contaminant emissions) is a
pertinent pathway for human exposure at the site in question. The direct
contact criteria do not address and are not applicable for the inhalation
pathway because they do not incorporate potential inhalation effects, long-
term or acute, of hazardous substances in soil.

Chemical characteristics which are pertinent to this discussion include vapor
pressure and/or Henry* s Law constant, the potential to cause cancer via the
inhalation route, the potential to cause irritation of respiratory tissue and
special characteristics which may make a contaminant an inhalation hazard
(e.g., friable asbestos). The RAP should indicate whether any materials with
these characteristics are present. If such materials are present, it may be
necessary to conduct a risk assessment of the inhalation pathway to determine
if lower cleanup criteria are required for protection of human health.
Consult an ERD toxicologist for guidance. If no significant inhalation risk
exists, criteria and/or exposure control measures which are protective for
other routes of exposure will be deemed protective for the inhalation pathway
and a narrative assessment for the inhalation pathway will be sufficient.

Toxicity: The direct contact soil equation does not address acute
skin toxicity or skin sensitization. These concerns may have to be addressed
before chemicals with skin toxicity or sensitization characteristics can be
left in place at the direct contact value. Contact an ERD toxicologist for
guidance.

geological Concernsj RAPs must also address ecological concerns. The RAP
should include a description of the physical setting of the site, including
any natural resources which could be affected by the release(s) addressed in
the plan. In general, potential ecological impacts are defined as adverse
impacts on a community or a population of organisms rather than on an
individual who is the focus of a human health risk assessment. An ecological
risk assessment will be required only if there is a "sensitive environmental
resource" present at or near the site, or if there are other special
circumstances such as concern for persistent or bioaccumulatlve hazardous
substances, which may adversely effect the food chain, or a physical feature
that would attract wildlife to the site (e.g., migratory waterfowl habitat).
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Professional judgment must be used to determine whether it is likely that
criteria more restrictive than those required to protect public health, or
those required pursuant to other applicable regulations (e.g.,
groundwater/surface water interface criteria), are necessary to protect
natural resources at or near the site. If ERD staff believe that there is a
need for an ecological assessment, this should be reviewed with your
supervisor and other technical experts as appropriate. Ecological risk
assessments will be the exception rather than the rule.

TARGET METHOD DETECTION LIMITS
The table also includes the target method detection limits (MDLs) for each
hazardous substance, where one has been determined. These target MDLs are
taken from Operational Memorandum #6, revision 4 and are provided to allow for
convenient comparison between generic residential criteria and target MDLs.
Consult Operational Memorandum #6 for a full description of the use of target
MDLs and proper methods for analysis.

The use of particular methods and detection limits listed in Operational
Memorandum #6 are not mandatory. Other methods or detection limits may be
approved as part of a site-specific RAP.

These target MDLs are applicable to environmental investigations and
monitoring performed pursuant to Part 201 response activities. These
detection limits may not be applicable to environmental monitoring activities
performed pursuant to other Parts of Act 451 or environmental statutes.
Facilities subject to regulation under other environmental statutes should
consult with the appropriate DNR Division for further information regarding
appropriate analytical detection limits.

GENERIC RESIDENTIAL ALGORITHMS

RESIDENTIAL GROUNDWATER ALGORITHMS:

Cdw = IP'
5 x BW x AT x CF

CARCINOGENS:
Cdw =

SF x tEF x EDJ x

V
where, C&, (risk-based drinking water

concentration) = in ug/1 (ppb)
10"5 cancer risk = acceptable risk
BW (body weight) - 70 kg
AT (averaging time in days) = 25,550 days (70 x 365)
CF (conversion factor) = 1000 ug/mg
SF (cancer slope factor, mg/kg-d"1) = chemical-specific
EF (exposure frequency) = 350 d/yr
ED (exposure duration) = 30 yr
IRdW (drinking water ingestion rate) = 2 liter/day



Environmental Response Division Staff
ERD Operational Memorandum §8 - Revision 4

Page 6
June 5, 1995

MONCARCINOGENS:
HQ x RfD X BE X AT x RSC X CF

EF x ED x

where, C*. (risk-based drinking water
concentration)

HQ (hazard quotient)
RfD (oral reference dose, mg/kg/d)
HI (body weight)
AT (averaging time)
RSC (relative source contribution)
CF (conversion factor)
EF (exposure frequency)
ED (exposure duration)
IR*, (drinking water ingestion rate)

in ug/1 (ppb)
1
chemical-spedfie
70 kg
10,950 days (30 x 365)
0.2
1000 ug/mg
350 d/yr
30 yr
2 liter/day

RESIDENTIAL DIRECT CONTACT SOIL CRITERION ALGORITHMS:

CARCINOGENS:

, V

C.. 10"s x AT x CF
SF x FC x [ x IF x + (EFd x DF x AEd))

 y

where, C, (risk-based soil concentration)
10~5 cancer risk
AT (averaging time)

& CF (conversion factor)
' SF (cancer slope factor, mg/kg-d'1)

FC (fraction of soil contaminated)
EFi (ingestion exposure frequency)
EFd (dermal exposure frequency)
IF (age-adjusted soil ingestion factor)
AEi (ingestion absorption efficiency)
DF (age-adjusted soil dermal factor)

(dermal absorption efficiency)

= ug/kg (ppb)
- acceptable risk
- 25,550 days (70 x
- 1E+9 ug/kg
12 chemical-specific
- 1
= 350 d/yr
- 245 d/yr
= 114 mg-yr/kg-d*
= (see text)
= 2442 mg-yr/kg-d**
- (see text)

365)

NONCARCINOGEHS:

V

where.

RSC

HQ X, RfD\x AT x CF * RSC
FC x IF x + (BFd x DF x

'-'?

C, (risk-based soil concentration)
HQ (hazard quotient)
RfD (oral reference dose, mg/kg/d)
AT (averaging time)
CF (conversion factor)
FC (fraction soil contaminated)
EFi (ingestion exposure frequency)
EFd (dermal exposure frequency)
IF (age-adjusted soil ingestion factor)
AEi (ingestion absorption efficiency)
DF (age-adjusted soil dermal factor)

(dermal absorption efficiency)

= ug/kg (ppb)
= 1
- chemical-specific
- 10,950 days (30 x
= 1E+9 ug/kg
- 1
= 350 d/yr
= 245 d/yr
= 114 mg-yr/kg-d*
= (see text)
=-£442 mg-yr/kg-d**
= (see text)

365)
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*IF.oil/age-adJ. = IR«oll/aa« 1-6 X ED»oa i-6 + IR«oil/ao« 7-31 X ED,oa 7.31
BW,ge 1-6 BWage 7-31 "

where, IRsoir/ag* 1-6 (soil ingestion rate) = 200 mg/day
ED,g« i-e (exposure duration) = 6 years
BW.g. i-e (body weight) » 15 kg
IRaoii/age 7-31 (soil ingestion rate) = 100 mg/d
ED,ge 7-31 (exposure duration) «? 24 yr
BW.ge 7-31 (body weight) = 70 kg

/ O>i ' i> 5 -- ',

"DF,0li/.,.-.dj. = SA.Q, 1-6 X AF X ED«ga 1-6 + SA.O, 7-31 X AF X ED«g« 7-31 ,, Af
BW BW 7 n Q->—<| /'f PI^

where, SA.ge i-s (skin surface area) =(l8&0 cm2/'day.
AF (soil adherence factor) = TTTrmg/cra2^
EDage i-e (exposure duration) = 6 years
BW.ge i-e (body weight) = _15_kg

-,. 7-31 (skin surface area) C=LJPO° o^/dayT^
AF "(soil adherence factor) =~T.O mg/cm£"~
EDage 7-31 (exposure duration) =» 24 yr
BW.ge 7-31 (body weight) - 70 kg j-9?.*,

The residential equations yield values which represent concentrations of
contaminants in water in units of micrograms per liter (ug/1) and in soil
in units of micrograms per kilogram (ug/kg), or parts per billion (ppb) . To
convert to units of parts per million or milligrams per liter (rag/1) in water
and milligrams per kilogram (mg/kg) in soil, divide by 1,000.

All exposure assumptions represent current EPA guidance. The selection of an
appropriate averaging time (AT) is dependent upon the type of toxic effect
being evaluated. AT represents the number of days over which the exposure is
averaged. When evaluating long-term exposure to noncarcinogenic compounds,
exposures are calculated by averaging over the period of exposure (i.e.,
subchronic or chronic exposures). For carcinogenic compounds, exposures are
calculated by prorating the total cumulative dose over a lifetime (also called
lifetime average daily dose). The

bd3an«£hli£â M̂ ĥ
M̂ x&teSŜ Xa&SB̂ ^ The

averaging time for carcinogens is 25,550 days (70 years x 365 days) and 10,950
days (30 years x 365 days) for noncarcinogens.

The acceptable level of risk for carcinogens has been changed from one in one
million (10~6) to one in one hundred thousand (10~5) . All criteria for
carcinogens have been changed appropriately. The acceptable hazard quotient
(HQ) for noncarcinogens has always been 1, although this parameter was not
explicitly presented in the previous MERA equations. The HQ is the ratio of a
single substance's exposure level over a specified time period to 'a reference
.dose for that substance derived from a similar exposure period. An HQ of 1
indicates that an exposure level greater than the reference dose is
unacceptable.

The relative source contribution factor (RSC) of 20% remains a parameter
within the equations for groundwater criteria for noncarcinogens to maintain
consistency with the EPA and State of Michigan in their development of
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drinking water standards. The 20% RSC represents a default value to be
replaced with a chemical-specific value when data are available. The RSC has
been eliminated from the equations for the direct contact soil criteria. (For
additional discussion on the RSC, see Operational Memo 114.)

The exposure duration of 30 years represents a national upper-bound time (90th
percentile) at one residence (EPA, 1989) . The exposure frequency (EF) of 350
represents the number of days per year that a resident is exposed to drinking
water at their home; it assumes that people spend approximately 15 days per
year away from their homes for vacations or other reasons. Two separate EF
values are used for exposure to soil, each specific to the ingestion and
dermal routes of exposure.

For ingestion of soil, EPA guidance ("Standard Default Exposure Factors" OSWER
Directive: 9285.6-03, March 25, 1991) recommends a daily intake rate of 200
mg/day for children aged 1-6 years and 100 ing/day for all others. These
intake values are believed to represent upper-bound estimates of average soil
ingestion rates.

The EPA-recommended soil ingestion rates account for ingestion of both outdoor
soils and indoor dust. The values are derived primarily from fecal tracer
studies which estimate the amount of soil ingested throughout a day's
activities. As such, the intake rates are not event-specific (i.e. the rates
do not represent the amount of soil ingested during outdoor activities). Data
suggest that up to 801 of indoor dust consists of outdoor soils which have
been brought into a residence by air deposition and foot traffic. Therefore,
it may not be assumed that ingestion of contaminated soil is entirely
precluded by climatic conditions such as snow cover.

There is no currently available method for determining the relative
contribution of soil vs. dust to the daily total, or the effect of climatic
conditions on the rate of soil ingestion. Therefore, a constant year round
exposure is assumed and the appropriate EF value for ingestion of soil/dust
for the residential soil direct contact criterion is 350 days per year.

The EPA recommends that local weather conditions such as snow cover be
considered in determining the appropriate EF for dermal contact with soil. It
is assumed that Michigan winters last for 4 months (120 days) making soil
unavailable for contact. Therefore, the EF for dermal contact with soil for
the residential soil direct contact criterion is 245 days per year (365-120).-«

- -**••
Ingestion and dermal contact rates within the direct contact soil criterion
equation are adjusted to account for both children and adults. It is assumed
that during the 30 year exposure period, 6 years is spent as a child who
ingests more soil/day and the remaining 24 years is spent as a child/adult
ingesting less soil/day. The age-adjusted approach was previously used in the
development of the Type B soil direct contact criteria (although the data and
calculations were different) and is recommended by EPA (EPA, 1991).

The skin surface area for child and adult receptors in the age-adjusted dermal
factor i» equal to 25 percent of the 50th percentile of total skin surface
area for the respective age group (EPA, 1992b) . Dermal exposure to soil is
expected to occur on the hands, arms, legs, neck and head, accounting for
approximately 25% of the total skin surface area.

The absorption efficiencies are the same as those used previously. When
chemical-specific data are not available, the absorption efficiency applicable
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to ingestion (AEi) shall be either 100% for volatile organic chemicals or 50%
for other organic chemicals, polychlorinated biphenyls, pesticides, or
inorganic parameters. When chemical-specific data are not available, the
absorption efficiency applicable to dermal contact (AEd) shall be either 10%
for a volatile organic chemical or 1% for other organic chemicals,
polychlorinated biphenyls, pesticides, or inorganic parameters.

This memo is intended to provide guidance to Division staff to foster
consistent application of Part 201 of the Natural Resources and Environmental
Protection Act, 1994 PA 451 and associated Administrative Rules. This
document is not intended to convey any rights to any parties nor create any
duties or responsibilities under law. This document and matters addressed
herein are subject to revision.

Questions about values in the attached table should be directed to one of the
ERD toxicologists: Christine Flaga, telephone 517-373-0160, Jeffrey Crum,
telephone 517-335-3092, or Linda Larsen, telephone 517-335-3161. Other
questions about this memorandum should be directed to District Supervisors.

Attachment
rev. 4
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PART 201 OF THE NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION ACT, 1994
PA 451

' ^ GENERIC RESIDENTIAL CLEANUP CRITERIA FOR GROUNDWATER AND SOIL
' (Revision 4)

Residential criteria were calculated using currently available lexicological data. These criteria may change as newtoxicity data become
available. They are not necessarily final cleanup standards. Please read the attached Introduction for details. Carcinogenic chemicals
are shown in bold italics. All values are expressed in units of parts per billion (ppb); ug/l In water and ug/kg in soil. Scientific notation is
represented by E+ or E- a value, for example 2x10* is reported as 2E+6. Please refer to Operational Memorandum #6 for additional
information concerning analytical methods and method detection limits.

Chemical

Acanapnmno
A naxamUlM Ja«i»Acanapncnywm

Acetaktohyde

Acetone
A ii •IniilJBll̂AueuMMiue

Acratefei

. .JcackJ

Actyfonttnt

AtecAfor

AMicaib

AMIcarb suHbxkle

Aldlcarbeulfone

AUrin

Aluminum

Ammonia

AnUn*

A>JAuA4«^«*AAnOYvCerw

/ GROUNDWATER (ppb:ug/l)

V |
Heath-
Based Aesthetic
Drinking Drinking
Water Water GSI
Value Value Value

1,300 NA 3.8

26 NA {B}

950 NA {B}

4,200 NA {B}

730 NA 25,000

140 NA 810

120 NA 2.5

0.19 NA 9.1

3,900 NA {B}

1.6 NA 22

2{C} NA 48

3{C} NA {B}

4{C) NA {B}

2{C} NA {B}

0.05 NA 0.0014

ID 50{A,F} {B}

ID{P} NA 20 {D}

150 NA 4

7,300 NA 1.1 E+5

Antimony |6{A,C} NA 50 (A)

Arsenfc

Ataztoe

Azooenzene

Barium

Benzene 1

50{A,C} NA 11 {A}

3{C) NA 7.8

7.7 NA {B}

2.000 (A.C) NA 630 {A.D}

5{C} NA 53

BenzMne 1 0.0037 NA 0.0054

Berao(«>ntnr»c«o«W

B«uo<l>)fknnnO»n*{Q}

jXIyfltoowrtfteiie/p;

Benzo(gln,i)parylene I

1.2 NA 0.31

1.2 NA 0.31

12 NA 0.31

26 NA {B}

Method

Urn* in
Water

5

5

SOIL (ppb:ug/kg)

20X
Drinking Direct
Water 20XGSI Contact
Value Value value

26,000 76 7.6E+7

1520 {B} 1.5E+6

500 1 19,000 {8} 1.4E+7

18,000

100

50

5

0.5

NA

1

1

84,000 {B} 6.3E+7

15,000 S.OE+5 cJ,1E*7D

2,800 16,000 2.1 E+6

2,400 50 ' 1.8E+6

3.8 180 2,200

78,000 {B} 5.8E+7

32 44 4,700

40 960 1.2E+5

2 160 {B} 4.2E+5

2

2

0.01

100

50

20

5

5

5

1

NA

200

5

50

5

5

80 {B} 5.5E+5

40 {B} 4.6E+5

(E) {E} 580

1.000 f f\ 1 {B} ID

ID{P} 400 ID{P)

3,000 80 1.7E+6

1 *5c^5 Z»2c^v 4«2c^o

120 {A} 1,000 1.5E+5

1.000 {A} 220 {A} 6/0*5,699 }̂

60 160 45.000

150 {6} 90,000

40,000 (A) 13,000 {A} 3.0E+7

100 1,100 88,000

0.074 0.11 43

{E} {E} 14,000

{E} {E} 14,000

5 |{E) {E} 1.4E+5

5 I(E) {E} 1.5E+6

Tanjet
Method
Detection
Umttin
Sol

330

330

2,500

9.0E+5

100

100

10

5

NA

10

20

50

50

50

20

700

1,000

1,700

330

500

100

50

NA

1,000

10

1,000

330

330

330

330
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mAL CLEANUP CRITERIA REVISION 4

OROUNOWATER (ppb:ug/l) SOL(ppb:ug/kg)
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GENERIC RESIDENTIAL CLEANUP CRITERIA REVISION 4

j | GROUNDWATER (ppb:ug/l)

i

Chemical

twyMffeW
Cobalt

CoDDaV*"TT""

CjWMZlne

Cyanide (R}

Cydohexanone

Dacthtf

Dalapon

4-f-DOO

4-4'-DOE

4-4--DDT

DocBbrofnocMpMnyl flttwr

DkvbutylphtnaMe

m(8 tthytttxyQ ed̂ peie

DMKxtyphthaMe

n'̂ oeione aiconoj

Jnon f UV/<W.AM,-UUJ|̂  fW)

$*̂ $«3in£iiftj

Dbenzofuran

OAnxMiocnloraflMtfMfw

LIBIOIIMMINUHIW

1,2-Dfchtorobenane

1,3-Dtehkxobenzene

mcnnroOnHJOfWTMUMne

1,1-Dtehtoroethane

ffMMcMoroothane

1,1-Dichloroelhylone

cte-1,2-Dfchloro*thytene

5 ft HkiikvD 4 nttrt»iHbi«

2,4-Oichlorophenol

2.4-DfcNorophMMMyiCfUc add

f.MMcMoraproparw

I.MNdMonyrapemfjR

Jo/woe

DRydohexyl phthaUe

DMUrln

1

1 tmmUtinwBui-
BaMd AaMwtlc
DrlnWnfl DrinUng
Water Water GSI
V»hj, VMua VMua

120 NA 0.31

37 NA {B}

1.400 {A} 1.000 18{A,D)

1.5 NA 4.7

200(0} NA 52

33,000 NA {B}

73 NA {B}

200 {C} NA {B}

3.5 NA 0.0064

2.5 NA 0.0059

2.5 NA 0.00023

73 NA {B}

880 NA 12,000

400(0} NA {B}

130 NA (B)

ID NA {B}

1.3 NA 0.002

0.12 NA 0.31

ID NA {B}

100(0.8} NA 29

80 NA {B}

600(0} NA 7

600(0} NA 180

75 {C} NA 15

1.9 NA 0X183

1.700 NA {B}

680 NA {B}

5(0} NA 560

7(0} NA -J-,32

n™ ^X/*™
100(0} NA 'C 300/

2,200 NA (B)

73 NA 34{D}

70(0} NA 47

5(0} NA 64

*.7 NA 3 1

2.9 NA (B} (

D NA {B} J

1.053 NA 3.2E-5 (

Target

If̂ e^aW îVwi

[Limit in

5

10

25

10

20

50

1

10

0.02

0.02

0.02

10

5

5

5

NA

0.5

5

5

1

5

1

1

1

20

1

1

1

1

;
0.01

5"

10

I

' (
).1

>

1.02

SOIL (ppb:ug/kg)

20X
DrinUng Direct
Water 20XGSI Contact
Value Value Value

(E) {E} 1.4E*6

I 740 {B} 2.1 E+6

20,000 { A 1 360 {A} 1.6E+7

30 94 17,000

4,000 100 9.3E«6

6.6E+5 {B} 5.0E+8

1,500 {B} 4.2E+6

4,000 {B} 9.3E+6

(EJ (E} C4l700fr̂

(E) (E} 29,000

(E) {£} 29,000

1,500 {B} 4.2E+6

18.000 2.4E+5 5.1E+7

8,000 {B} 2.1 E+6

2,600 {B} 7.6E+6

ID {B} ID

26 0.04 76,000

{E} (E} 1.400

ID {B} ID

2.000fsJ 580 31,000

1,600 {B} 4.6E+6

12,000 140 9.4E+6

12,000 3,600 9.4E+6

1,500 300 1.1 E+6

38 1.3 5.700

34,000 {B} 2.5E+7

18.000 {B} 1.3E+7

100 11,000 28,000

140 640 1.1E+5

1.400 {B} 1.2E+6

2,000 6,000 1.9E+6

44.000 {B} 1.3E+8

1.500 680 4.2E+6

1.400 940 4.2E+6

100 1,300 38,000

ST) "?/ 60 14,000

58 {B} 34,000 i

D (B} ID :

E} (E} 620 :

Target

Detection
Urn* in
Sod

330

500

1,000

500

500

100

20

100 .

20

20

20

100

330

330

330

NA

10

330

330

10

10

10

10

10

2,000

10

10

10

10

10

10

0.1

330

200

10

10

50

J30

M

-
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ODCRICRESPENT1ALCI FANUPCMIbHIA REVISION 4*

GROUNDWATER (ppb:ugfl) SOL(ppb:ug/kg)

GSI

Ttogtf

LMta

2DK

20KGSI
Dtact
Canted
VUw

LMhi
Sal

D

31700 NA

J".

W

(B)

1.26*5

10

so
5

D

74JOO

1.16*5

1JMO

»
2.46*6

D

&5E+7

100

100

330

5.16*8

&B

TSjOOO

180

M

700

W

Z96*8

TO

(B)

3JBOO

NA

5

NA

110

1J5E«6

9.000

320

14000

m
SJE+7

n
A

76JOOO

85.000

1E*9{G}

Z7E-HJ

Z4E*5

1.1E+7

330

NA

NA

NA

370

4.4

10

NA

NA

31 5

5

5

91

7,400

88

200

4.4E«6

as

620

m

1.800

2.16*7

Z5E*5

&9E+5

lJOE«0fG}

330

330

330

NA

330

77

201C}

1.7

05(0}

ZOOO

(B)

1

1

1

OJM

20

140

1J500

400

IE}

2JOOO

10

4Q.OOO

{B)

IE)

42E45

9L3E«S

97.000

20

10

NA

3J

NA

2|C}
as

6j800

D

41 )̂00

1.000

QIC

5

1,000

NA

NA

IE}

1.700

40E+7

IE}

m
&2E+5

20UOOO

72,000

Z6E+5

1.0E*9{6}

9JE+7

D

20

10

4.400

NA

700 (C| 74

15̂ 00

D

95

31

1.1

8*000

m

1

1

5.000

NA

NA

1

3J)E*5

D

1.900

820

22

1.4E«6

m
n

1.1E+7

30

8.4E+8

D

10

10

sjaoa
NA
NA

NA

2.000

NA

370

14jOOO

170

10LOOO

5

5

NA

100

18,000

18̂ )00

18.000

6JOOO

25.000

7.400

2JE*5

38JOOO

3.400

m

5.16*7

5.16*7

2SE+7

Z06*7

1.56*8

330

330

NA

500

906*5

80

85

700 fC>

0.4 fO

NA

NA

(B)

m
m
OJ0016

OD011

NA

NA

100

0.01

0.01

1.000

170

14.000

(E}

m

12*8

m
IE}

IE}
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T f n C L

GENERIC RESIDENTIAL CLEANUP CRITERIA REVISION 4

t
)

Chemical
rt 1 t»»J^r>an-nepiane
1 IAIM* nil an VMM A

/fcncJttvotaBMfenefC^V /',* jW&_

I
j j- ,^ - fcf ̂ •a •Jlfca^a
fMnCflfOrvOTIIWIV

ni l—. rmn m
ir*l WMBW

2-rtacanone

/w«»rr,2>««^«rt*r<v
Iron

laobutylafcahol

1§9ophomt9

teopropyl alcohol

:L
Magnesium

Manganese

Mercury (Inorganic)

Melhanol

• iMthmfupiklru-

2-Memoxyrthanol

A Methyl-2-pentenone (MIBK)

Methyl-tort-butyl ether (MTBE)

N •Methyl-inorphollne

WJ*rthy*i*-bl*-T-cNoro»nUm {M}

2-M0thy(naphthaler»
^ 1 iailii Jiillai> nlz-MMnyipnwKN

3-Methylphenol

4 Methylphenol I

)danum :
tt̂ iiUlli -* *Napmnawne *

Nickel 1

GROUNDWATER (ppb:ug/l)

HMttV-

BaMd Aatttwtlc
DfWdng DrMdng
Water Water GSI
VvhM Value Value

Taiget
Method
Detection
Limit In
Water

32,000 NA 4 JNA

20 NA {B} W o./?

1{C} NA 0.0019 /|{iq)

11 NA 500 ]3*£-5-

0.14 NA 0.13

0.47 NA 0.48

50{C) NA 0.54

61 NA 13

3,000 NA {B}

11.000 NA {B}

M NA 0.31

ID 300 {A} {B}

2.300 NA {B}

900 NA 860

470 NA 21,000

4{A,L> NA 6.6 {A.D}

0.2 {C} NA 0.08

4.2E+5 NA {B}

180 {A} 50 (A) (B>

2(A,C} NA 0.0013 {A}

3.700 NA 41,000

40 (C) NA {B}

29 NA {B}

7.3 NA {B}

Z6 NA 0.59

370 NA {B}

240 NA 380

20 NA {B}

ID NA {B}

0.88 NA {B}

5{C) NA 59

D NA {B}

370 NA 38

370 NA IB}

37 NA 6.2

160 NA t50

J7{A} NA 800 {A}

260 NA 29 !

00{A,C) NA 57{A,D) i

I 0.01

10.01

fe)
2

NA

50

5

100

1.000

5

400

3

0.01

30

20

0.2

1,000

0.5

NA

0.5

20

50

50

NA

50

1

5

5

5

5

5

10

10

5 !

» :

SOIL (ppb:ug/kg)

20X
Drinking Direct
Water 20XGSI Contact
Value Value Vahie

6.4E+5 80 4.8E+8

400 {B} 1.2E+6

20 0.038 6,200

I 220 10,000 1.3E*5

2.8 2.6 1,600

)̂ °iM 92 5,500

1,000 11 3.0E+6

1̂ 00 260 1.8E+5

60,000 {B} 4.5E+7

20,000 {B} 1.5E+7

{£} {£} 14,000

6,000 {A} {B} ID

-48£6e-^,°oo{B} 3.5E+7

18.000 17,000 i7E*«

9,400 4.2E+5 7.0E+6

80 {A} 130 {A} 4.0E+5

4 1.6 7,600

8.4E+6 1.0E+9 1.0E+9{G}

1.000 {A} {B} 2.0E+6

40 {A} 0.026 {A} 1.3E+5

74,000 8.2E+5 5.5E+7

80 {B} 2.1 E+6

580 {6} 4.4E+5

150 {B} 4.2E+5

52 12 1.5E+5

7,400 {B} 5.5E+6

4,800 7,600 3.6E+6

400 {B} 3.0E+5

ID {B} ID

{EJ {E} 10.000

100 1,200 3.4E+5

ID {B} ID

7,400 760 5.5E+6

7,400 {B} Z1E+7

740 120 Z1E+6

3,200 3,000 1.9E+6

740 16,000 {A} Z1E+6

5^00 580 1.5E+7 :

2,000 {A} 1,100 (A) 3.2E+7 1

TaBj*

Detection
UmRki
Sol

NA

-W S6,

W

r j!?0

50

NA

100

330

2,000

4,400

330

4,400

1,000

20

3,000

2,000

100

4,400

50

NA

100

1,700

100

100

NA

500

50

10

330

330

330

330

50

100

330

1,000
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RESDENTIAL CLEANUP CRITERIA REVISION 4"

GftOUNDWATER (ppb:ugfl) 8CNL(ppb:ug/ko)

LMtbi

20X

20DCGSI LMbi
Sol

10400 (C.P)

1400 {C.P}

314

20

(B)

(B)

1J900

TO

100

100

5

5

24E«6fP} TO

20400|PJ TO

68 38400

D

D

51400

1.2&6

NA

NA

330

330

0.12

170

200 fd

73

(B)

iao
(B)

{B}

042

5

5

0.1

Z4

3.400

1,500

18400

TO
31200

TO

TO

12

370

&2E«S

1.6E+7

5.1E*7

330

330

20

6.1

55

D

D

OJ{OJ

fB)

2

2

100

NA

120

1.100

20

D

D

TO

(B)

16

TO

TO

3LSE+5

32E«6
r/e

D

D

50

50

JA400

IjOOO

NA

4.400

500(0

32

TO

1.MO

TO
TO
TO

5

5

10

520

10400

64

TO

22jOOO

TO

IB)

1J5E«6

6JE*7

3DE+7

1.100

330

330

100

NA

NA

05 {CJ

160

06

200

12JOOO

2DE-6

TO

m
m
w

IE)

0.5

1

OS

100

1.900

4jOOO

Z4E*5

IB)

m
m

Z300

OL3E«6

1.1E*7

1JOE«6

330

20

20

20

6.700

15JX»

NA

11̂ 00

20

5 (A)

NA

5.000

5

20

5

ajaoo
3JOE«6

11̂ 00

ISO

IJDOOW

3JE<6

22E*5

400

100 (A)

2.1E+7

1JOE«0{G}

326*7

1.1E*5

2,1E*«

330

330

500

ai(A)

3.4

TO

10

as
10
NA

1

•80 {A}

80

2 {A)

2£E«5

ZOOO

SiOE«6

2jOE«6

22E*6

1JOE*9{G}

85/no
D

500

40

NA

10

(0)

0.4

NA

NA

NA

04001

0.1

1.0E-5

1

10400

660

{B}

<E}

8

{E)

TO

34E+7

W

1.4E+8

OOB

90,000

NA

041

20

0401

10

6/5/95



GENERIC RESIDENTIAL CLEANUP CRITERIA REVISION 4

I,

Chemical

f 1 11.T*T*tMaio*hmit*
"

Tatranydrofuran

Thanum

Toluene

^* I OHMeWfV

rcunapAam

TrtaDate

Trtbutybunlne

1^4-TrichtoroberBBna

1,1,1-Trichloroethane

f.f̂ rffcMoraeCham

TMohltfiMi mttutJmm mi ficnRJvuvwffjnvfiv

i ncfNorDnuoronwcniM

2,4,5-TricWorophenol

? * t-Trtchkmptmtol

1 ,2,3-Trichloropropene

1 ,1 ,2-Trichtoro-1 .2.2-trffluoroethane

i neuwnownno

TrittunOn

<L,i,ir \ iineuiyi penune

2,2,4-TikiwQiyl 2-pentena

i ,*,*• i iBneuiyDenzene

, j,9- 1 nmeuiyRMnzene

Urea

Vanadium

1 Vinyl acetate

MtyfcftforM*

White phosphorus {R}

Zhw

6ROUNDWATER (ppb:ug/l)

Baaed AeetheUc
(Drinking DrinWnfl
1 Water Water GSI

Value Value Value

4.3 NA 32

5(0} NA 22

240 NA 3,300

2{A,C} NA 5.4 {A}

1,000{C> 790 110

4.5 NA {B}

3{C> NA 0.0002

95 NA {B}

10 NA {B}

70{C} NA 22

200 {C} NA 120

5{C) NA JBS — C I

5(0} NA 94

2,600 NA 580

730 NA 25

77 NA 27{D}

50 {C} NA 21

42 NA {B}

ZOE+5 NA 33

3.700 NA {B}

4,500 NA 32 {D}

110 NA {B}

ID NA {B}

ID NA {B}

30 NA 22

23 NA 26

0.47 NA {B}

ID{P} NA {B}

64 (A) NA 8 {A}

640 NA {B}

2{C) NA >1 *>.f

0.11 NA {B}

10,000 {C} 280 59

2.400 {A} 5.000 (A) 81 {A,D}

Target
Method

LJmtln

1

1

1,000

2

1

NA

1

1

NA

5

1

1

1

1

50

5

1

1

NA

NA

NA

1

50

NA

1

1

NA

400

20

50

1

NA

3

20 1

SOIL (ppb:ug/kg)

20X
Drinking Da**
Water 20XGSI Contact
Value Value Value

86 640 13,000

100 440 50,000

4,800 66,000 3.6E+6

40 (A) 110 {A} 28,000

16,000 Z200 Z4E+7

90 {B} 52.000

60 0.004 Z300

1,900 {B} 5.5E+6

200 {6} 1.5E+5

1,400 440 6.3E+6

4,000 2,400 3.1 E+6

100 1,300 45.000

100 1,900 1.6E+5

52,000 12,000 3.8E+7

15,000 500 4.2E+7

1,500 540 9.0E+5

1,000 420 3iE*C

840 {B} Z4E+6

4.0E+6 660 1.0E+9{G)

74,000 {B} 5.5E*7

90,000 640 2.6E+8

2,200 {B} 1.3E+6

ID {B} ID

ID (B) ID

600 440 4.5E+5

460 520 3.4E+5

9.4 {B} 5,500

ID{P> {B} ID{P)

1.300 (A) 160 {A} 3.7E+6

13,000 {6} 9.7E+6

40 62 1,200

Z2 {B} 6,300

5,600 1,200 2.0E+8

48,000 {A} 1 ,600 {A} 1 .4E+8

Target

Detection
Umftin
SoO

10

10

10,000

500

10

NA

170

20

NA

330

10

10

10

10

1,700

330

50

10

NA

NA

NA

50

500

NA

10

10

NA

20,000

1,000

100

10

NA

30

1,000

. -»«•*
J
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(A) Background, as denned in Rute 701 (c>: may be substituted if higher than the cleanup criteria. ,.

{B} Chemical haseiher not been evaluated or an inadequate data base pnKfcides the development of a GSI value )
Contact anB^Dtoodcologist ffor assistance.

(C) Stole of MfcNganlMnldno Water StandariestaMshrt
No. 390 of the PuMfc Acts of 1978 used as the default

{D} GSI value is pH, temperature, or water hardness dependent Contact an ERD toodcotogist for detais.

Chemical, due to is pnysfcochemical properties, is fMt expected to leach throt^sofc to groundwater under

(F) Pi ofcialonal judgment used to determine that 50 ppb of aluminum In drinMnq water b protective of human

{G> Criteria exceeds 10t)% in soi. hence Its reduced to 100%.

{H} Crteriab based on apjtaJhral impacts (phytc^o^

{1} Valence tpednc chromium data (Cr III and Cr VI) must be compared to the same valence-spedfic cleanup
criteria. If analytical data are provided for total" chromium only, then values for chromium VI must be appBed as

several bomerfofms. bomer specific concentrations must be combined for
UMiyari»ontocrteria.(>)otactanERDtaxta)lc f̂y

Two dMIetent analytical nieth()ds and tanjetmetn^ Refer to
OperafloneJ Memorandum ̂ 8 for detafc.

Criteria devetoped using the U.S. B»A Weo^ated Uptake BtoWnetfc Model for chidn̂  No risk assessment
methodWhtaarentlyivaiahto to evaluate tead tojocty in adute. H^hertevel may be acceptable if sofl
concentrafion is toss ftan 400 ppm and groundwater mipraUngoff-stewl not tfhpact adjacent properties.

for further explanation. ' ti_ ,

{11} Atoo known as MBOCA.

90

for other chlorinated and Airbrominated
dttanzô HJOBdns and chlorinated andAorbromhiateddfcenzofarare Contact

Alpoteniel sources of ntn^gen-nkratemî  be combined and c^^ Contact an ERD

t̂ Llnogenfcpolyntjcleararotnateh^
polertial potencies-(RPPs) to benzo(a)pyrene.

Chemical may be reactive in sol.

ecc<^^
based drinking water value of 100 ppb.

{T} Toodc Substances Control Act. SubpartG- PCB Soil Cleanup Poicy stanrJanls niay te mo«« restricttve.

D* Inadequate data to develop criterion; NA * Not avalabte.
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ENVIRONMENTAL RESPONSE DIVISION

» OPERATIONAL MEMORANDUM #8. REVISION 4

ERRATA SHEET
JUNE 8, 1995

Page 1. Disclosure statement prior to paragraph I
THIS OPERATIONAL MEMORANDUM WILL TAKE EFFECT ONLY WHEN HOUSE BILL 4596 IS SIGNED
INTO-tAWr HOUSE BILL 4596, ASAMENDED BYTHE SENATE, WAS SIGNED INTO LAW AND
BECAME EFFECTIVE ON JUNE 5,1995.

Pace 1. Paragraph I
Revision 4 of this Operational Memorandum reflects changes made as a result of two major legislative actions:
(1) the incorporation of the Michigan Environmental Response Act (MERA), 1982 PA 307, as amended, (3)-into the
Natural Resources and Environmental Protection Code, 1994 PA 451; and (2) the 1995 amendments to Part 201
contained in House Bill "45 96, as amended by the Senate (1995 PA 71).

Page 6. Residential Direct Contact Soil Criterion Algorithm
Insert the RSC into the equation for the direct contact soil criterion algorithm for noncarcinogens.

NONCARCINOGENS:
HOxRiDxATxCFx/MC1

FC x [(EFj x IF x AEi) + (EFd x DF x AEj]

Insert the following in the list of default values for the direct contact soil criterion algorithm for noncarcinogens.

RSC (relative source contribution) — 1

Page?. Paragraph 2
The approach for carcinogens is based on the assumption that a high dose of a carcinogen received over a short
period of tome- time is equivalent to a corresponding low dose spread over a lifetime.

Page 7. Paragraph 4

eriteria-for nononroinogens to maintein-eensisteney-witii thopPA and State of-Miohigon in their development of
drinking water standards. ' The 20% RSC represents a defrost1 value to be replaced with a ehomioal -specific value
when data arc available. The RSG has been eliminated fromlho equations for the direct contact soil c
additional discussion on the RSC; see Operational Memo

The relative source contribution factor (RSC) in the groutfihvater criteria equations for noncarcinogens is 20%
This is consistent with the EPA and the State of Michigan In the development of drinking water standards. The
RSC for the direct contact soil criteria equations for nandfrclnogens is 100%. These RSC values represent
default values to be used unless compound and site-specific data are available to demonstrate that a different
source contribution is appropriate. (For additional discussion on the RSC, see Operational Memo #14.)

Page 9T Paragraph 1

When chemical-specific data are not available, the absorption efficiency applicable to dermal contact (AEd) shall be
either 10% for a volatile organic chemical or 1% for other organic chemicals, polyohlorinatod biphonyla, pesticides,
or-meFganleparametersr/or non-volatile organic chemicals or inorganic parameters.



* I1 '* V MICHIGAN DEPARTMENT OF NATURAL RESOURCES

INTEROFFICE COMMUNICATION

June 6, 1995

TO: Environmental Response Division Staff

FROM: Alan J. Howard, Chief, Environmental Response Division

SUBJECT: Environmental Response Division Operational Memorandum 114
Revision 2: Remedial Action Plans Using Generic Industrial or
Generic Commercial Cleanup Criteria and Other Requirements

THIS DRAFT, INTERIM OPERATIONAL MEMORANDUM HAS BEEN
PREPARED TO FACILITATE IMPLEMENTATION OF THE 1995
AMENDMENTS TO PART 201 OF THE NATURAL RESOURCES AND
ENVIRONMENTAL PROTECTION ACT, 1994 PA 451 (FORMERLY
THE MICHIGAN ENVIRONMENTAL RESPONSE ACT) . THIS
OPERATIONAL MEMORANDUM WILL TAKE EFFECT COSTLY WHEN
HOUSE BILL 4596 IS SIGNED INTO LAW. INTERNAL REVIEW
OF THIS MEMORANDUM IS ON-GOING, AND NO OUTSIDE REVIEW
HAS BEEN COMPLETED. THE CONTENT OF THE MEMORANDUM,
AND THE ATTACHED CRITERIA, ARE SUBJECT TO CHANGE AND
SHOULD BE RELIED UPON ONLY AFTER CONFIRMATION WITH
APPROPRIATE ERD STAFF.

Revision 2 of this Operational Memorandum reflects changes made as a result of
two major legislative actions: (1) the incorporation of the Michigan
Environmental Response Act (MERA) , 1982 PA 307, as amended, (2) into the
Natural Resources and Environmental Protection Code, 1994 PA 451; and the 1995
amendments to Part 201 contained in [House Bill 4596] . Enactment of the
Natural Resources and Environmental Protection Act resulted in new section
numbers for all of the former MERA, but did not make any substantive changes
in the law. [House Bill 4596] substantially amends Part 201. Those
amendments, particularly the changes in cleanup standards, are reflected in
this revision of Operational Memorandum #14. Unless otherwise noted, Section
references in this memorandum are to Part 201 of Act 451.

This memorandum provides direction in the preparation and review of generic
industrial and commercial land use remedial action plans (RAPs) to comply with
Section 20120A(1) (B) and (D) . The following information highlights some
important aspects of generic land use cleanups:

The preparation, review and approval of RAPs based on the generic -i
industrial/commercial approach is anticipated to require less effort I
than a site-specific RAP for most sites. In general, it will not be /
necessary to develop site-specific cleanup criteria for those sites l<
which can be appropriately and completely addressed with these generic x/*
criteria.

Site-specific RAPs are also an option under Section 20120A(2) . Site-
specific RAPs require the development of exposure assumptions that are
representative of the activities of human receptors at the site. Site-

On <r.

.,, .,,,,f-..-
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specific direct contact cleanup criteria may be developed by
appropriately adjusting the exposure assumptions in the generic
algorithms. Justification must be provided for the site-specific
exposure assumptions identified.

If a RAP relies on the attached generic risk assessment algorithms and
criteria, the RAP must include a statement confirming that the generic
exposure assumptions are representative of, or exceed, the expected
exposure of workers at the site.

In identifying which generic cleanup criteria are appropriate for a
site, primary consideration should be given to the human receptors and
the kinds of activities in which they engage. Land-use specific!
criteria can be used for a site not typically categorized under that L
specific land use, as long as the exposures do not exceed those f
identified in the algorithm used to derive the criteria. J

£ • These generic industrial and commercial criteria apply only to the
assessment of human health risks for workers at these sites. The need
for assessment of off-site human health risks will be determined based
on an evaluation of exposure potential for off-site receptors.

The direction provided in this memo is intended to facilitate the preparation
of RAPs by setting forth the Environmental Response Division's (ERD)
expectations for the human health risk assessment assumptions which are used
to generate acceptable cleanup criteria for specific land uses. Additional }
information about the applicability of this approach and the criteria listed
in the attached tables follows.

The attached sections on the land use-specific categories explain the basis
for the exposure assumptions used in the generic approaches. In general, the
exposure assumptions were established to be protective for a "reasonable
mnylmum exposure" (RME) of a worker under the scenarios established. The RME
is defined as the highest exposure that is reasonably expected to occur at a
site. These exposure assumptions would also be protective of other workers at
the facility who are outdoors less often. If the workers at a commercial or
industrial property have a greater exposure potential (e.g., the exposure
duration or exposure frequency is greater than that assumed in the generic
algorithms), a site-specific RAP which reflects the exposure potential at the
site should be submitted. This can be done by adjusting the exposure

9tions within the generic equation.

The criteria in the attached tables have been calculated by ERD toxicologists
for the convenience of parties preparing generic industrial or commercial
RAPs. . The criteria are not •»«<imim allowable criteria; they are
concentrations that may be allowable for exposure in certain industrial or
commercial settings. Higher concentrations may be approved as part of a
limited industrial/commercial RAP if exposure barriers or engineering controls
prevent or limit exposure. The criteria in the tables can be used as
screening tool to determine which areas of a site may be addressed by land use
restrictions alone, and which require additional remediation or control.

The values in the table are useful in determining acceptable concentrations
protective of human health through exposure pathways characterized by ,->-•? *•
standardized assumptions. The text of the attachment describing the •>«/*
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algorithms includes discussions of other Human exposure pathways which may
require additional consideration in <e3cceptionajT̂ >:ircum3tance3 (e.g.,
inhalation pathway if a hazardous substancepresent in shallow soils 'is a
carcinogen via inhalation but not ingestion or risks from contaminated
subsurface materials to construction workers). When these special
circumstances exist, contact an ERO toxicologist for guidance.

Generic Industrial and Commercial Cleanup Criteria
Groundwater and Soil Direct Contact

The attached tables list the generic industrial and conn/ t
 J*"~*"ia_.

in a format similar to the table of residential cri/
Memorandum #8. The applicability of values from the g/
industrial tables may vary depending, for example, on
reasonably foreseeable groundwater use, and the nature
proposed. Additional guidance on the applicability of
follows.

HEALTH-BASED AND AESTHETIC DRIKKING WATER CRITERIA
These criteria apply to groundwater in an aquifer. The
whether each saturated zone underlying the site is an aquifer. Any
which serves or may serve as a drinking water source meets the definition of
"aquifer" in R 299.5101 (c) . Cleanup""'•.criteria',•>''for̂ '-'groundwatê '̂ nWSl'fiifJIiiP
aquifer must be determined by consideration of potential' public health and
•environmental impacts associated with contamination of that groundwater (see
discussion of Groundwater/Surface Water Interface Values below).

The health-based values in the attached table were calculated using the
generic land use algorithms which are designed to protect workers whose
drinking water is from an on-site groundwater source. If groundwater is the
source of drinking water at the property, and the values in the table are
exceeded, a remedial action to address groundwater will be necessary. If a
state drinking water standard is available for an on-site contaminant, the
drinking water standard overrides the health-based criterion and becomes the
cleanup goal. In addition, if the affected groundwater is the source of
drinking water at the industrial/commercial site, the aesthetic criterion (as
defined by R 299.5709 (2) (c) or (d)) must be met if that criterion is more
restrictive than the health-based criterion unless an assessment is presented
that justifies an alternative criterion. The state drinking water standard
would not, however, override a more restrictive aesthetic criterion. This\
assures that the groundwater will n®t̂  be unusable because of aesthetic/'
impacts. If groundwater is not the source of drinking water at the property,
but it is or may be the source for off-site drinking water, then the need for
remedial action to address the groundwater would be determined by other rules
(e.g., R 299.5709). Groundwater beyond the property boundary would need to be
addressed either by remediation or exposure controls.

Consider this example: A RAP using the generic criteria is proposed for an
industrial site where groundwater is used as the source of drinking water for
that facility and for private wells off-site. The groundwater concentrations
on site (current and expected concentrations, based on information about
migration potential developed during the Remedial Investigation and explained
in the RAP) do not exceed the applicable drinking water criteria in the
attached table. Remedial actions to address on-site groundwater would be
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determined by the requirements of R 299.5705(5) and (6) (unless the Department
makes a finding pursuant to Section 20118(5) and (6) that compliance with
those subrules is not required) and/or compliance with GSI criteria. However,
if hazardous substance concentrations in groundwater exceed the generic
residential criteria at the industrial site boundary, groundwater remediation
or exposure controls, or both, may be required to address potential off-site
risks.

(031)
The GSI values included in the attached table are the same GSI values as
presented in Op Tlrmn 18. See Op Memo 98 for a complete explanation of GSI
values. The GSI values are included here because they define the maximum
allowable hazardous substance concentration at the groundwater surface water
interface or at the edge of the mixing zone, whichever is applicable for a
specific site, in industrial/commercial situations as well as residential
situations. This is a function of applicable requirements of Part 31 of Act
451. Judgments about the applicability of GSI values and the compliance point
for GSI criteria are the same for residential and commercial/industrial
situations.

Prior to passage of the 1995 amendments, a mixing zone was not allowed when
assessing the impact of groundwater venting to a surface water. A mixing zone
is now allowed for venting groundwater at those sites where an additional load
to the receiving stream of site-specific contaminants is allowable and where
a mA-vintf zone is appropriate for the receiving stream. If a RAP allows for
venting groundwater, the discharge must comply with requirements of Part 31 of
Act 451 and the relevant rules promulgated under that Part.

i LIMITS xv mm JUD SOIL
The values in these columns are identical to those in Operational Memorandum
§8 and Operational Memorandum §6. See Op Memo f6 for a complete explanation
of "target method detection limits" and analytical methodology.

SOIL
The determination of a soil concentration protective of groundwater in an
aquifer can be more complex at industrial/conmercial sites than for some
residential sites, consequently, these values are not presented on the list.
If groundwater contamination is confined (and will remain) on-site, and the
groundwater at the site is used as a source of drinking water, then the soil
cleanup criteria protective of groundwater can be determined in one of the
following ways: 1) through the use of leachate test (see Operational
Memorandum 112), comparing the leachate results to the industrial/commercial
health-based drinking water value or aesthetic value, whichever is more
restrictive, or if available, the state drinking water standard (unless the
aesthetic criterion is more restrictive); 2) by comparing the concentration in
soil (i.e., measured as a total, not leachable concentration) to 20 times the
appropriate groundwater criterion; or 3) by the use of other methods, such as
fate and transport modeling or perched in-situ groundwater evaluation, that
demonstrate that hazardous substances in soil will not result in relevant
groundwater criteria being exceeded. However, if off-site groundwater is or
may be used as a source of drinking water, the groundwater must meet
residential criteria at the property boundary or exposure controls must be
provided. In that case, on-site soils may need to be cleaned up to a level
more restrictive than that described above in order to assure that residential



Environmental Response Division Staff June 6, 1995
Operational Memorandum #14 (rev. 2) Page 5

criteria will be met at the appropriate location, unless groundwater
remediation is being used to achieve the residential groundwater criteria off-
site. It is possible that acceptable soil criteria protective of groundwater
may vary across the site.

For certain chemicals which strongly adsorb to soil and are known not to leach
at significant concentrations (i.e., PCBs, carcinogenic polynuclear aromatic
hydrocarbons and some chlorinated pesticides), the direct contact value is
accepted as the soil cleanup criterion to protect groundwater in addition to
the protection against long-term, systemic, direct contact hazards. However,
there are certain situations (i.e., presence of solvents or collection of
unfiltered groundwater samples) which could result in the presence of these
types of materials in groundwater. These other conditions should be evaluated
before a chemical is considered nonmobile in soil. Consult an ERD
toxicologist if you think direct contact values for other contaminants would
be protective of groundwater or if you have questions about conditions that
could cause the transport of a nonmobile contaminant through soil.

SOIL CRITERIA PROTECTIVE OF SURFACE WATER
The default values are shown in Op Memo #8 as 20 times the GSI value. If the
GSI value is the controlling factor for groundwater and/or aquifers at an
industrial/commercial site, the 20 times GSI value would be applied here in
the same way it would be at a residential site. See Operational Memorandum #8
for a full discussion of this issue. Since the GSI value applies only at the
groundwater surface water interface it is not necessary that soil
concentrations throughout the site be less than or equal to 20 times the GSI
number. However, in some cases, it may be simplest to make this comparison in
judging the need for soil remediation to protect surface water. Generic
industrial/commercial soil cleanup criteria protective of surface water can be
developed using the same approaches that apply to the soil criteria protective
of drinking water (i.e., leachate tests, 20 tiroes water concentrations,
comparison of perched water quality to GSI values or fate and transport
modeling). This accounts only for leaching of hazardous substances from soil
into groundwater and the subsequent impact of that groundwater on surface
water. If there is significant potential for runoff to carry contaminated
soil into surface water (i.e., this pathway is pertinent in the risk
assessment), the impact of that runoff should be characterized in the risk
assessment using fate and transport modeling. This type of analysis may be
necessary in cases where the hazardous substances present at the site are
highly persistent and/or bioaccumulative, since transport of substances with
these properties may result in unacceptable impact on surface water sediments
or in the food chain.

DIRECT CONTACT CRITERIA
These values protect workers at the site against long-term, systemic health
effects from ingestion and dermal absorption of hazardous substances in soil.
The exposure assumptions used in the algorithms are discussed in the generic
industrial and commercial sections. The generic land-use direct contact
criteria are applied like the residential direct contact values, except that
the requirement that direct contact concentrations be met throughout the
affected media will not always apply to industrial/commercial cleanups. It is
possible for a generic industrial/commercial RAP to combine the application of
these values for shallow soils and land use restrictions to protect against
exposure to higher concentrations in deeper soils to provide for a remedy that
is, when considered in total, protective of public health. In general,
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surface soils are considered to be the top 0-6 inches, unless activities at-a
site indicate that a greater depth is more appropriate. However, unless-use
•restriction are in place for contaminated subsurface materials, contaminant
concentrations cannot exceed the appropriate soil concentration to protect
public health.

Average on-site soil concentrations, represented as a 95% upper confidence
level (UCL) on the arithmetic mean, may be used to determine compliance tilth
the soil direct contact value. On-site 95% UCLs should, however, reasonably
represent the areas over which exposures are expected to occur. Refer to EPA
Guidance (EPA, 1992b) on appropriate methodology for calculating the 95% UCL.

ISSUES MOT ADDRESSED BY THE DIRECT CONTACT CRITERIA
Inhalation: Since all RAPs must document that they are protective of the
public health, safety and welfare and the environment, they must contain sc
discussion of potential inhalation risks, and whether inhalation is a
pertinent pathway for human exposure at the site in question. The direct
contact criteria do not address and are not applicable for the inhalation
pathway because they do not incorporate the potential, inhalation effects,
long-term or acute, of hazardous substances in soil.

In many cases, the inhalation pathway will be addressed by a simple
description of the physical characteristics of the site such as pavement,
vegetative cover, depth to contamination, or characteristics of on-site
contaminants, which would allow for its elimination as a pertinent pathway.
Characteristics of the contaminants that should be considered are vapor
pressure and/or Henry's Law constant, the potential to cause cancer via the
inhalation route, the potential to cause irritation of respiratory tissue and
special characteristics which may make a contaminant an inhalation hazard
(e.g., friable asbestos). The RAP should indicate whether any materials with
these characteristics are present. If such materials are present, it may be
necessary to conduct a risk assessment of the inhalation- pathway, pursuant to
Rules 299.5717(3)(a) and (f) in general, and to include criteria or exposure
controls which are protective under the inhalation scenario. If not, criteria
and/or exposure control measures which are protective for other routes of
exposure will be deemed protective for the inhalation pathway and a narrative
assessment for the inhalation pathway will be sufficient. EPA guidance should
be followed when evaluating the inhalation pathway (EPA, 1991).

Tfexicity: The direct contact soil equations do not address acute skin
toxicity or skin sensitization. These concerns may have to be addressed
before chemicals with these characteristics can be left in place at the direct
contact concentration.

Zoological Coocexna: Industrial/commercial RAPs also must address ecological
concerns. The RAP should include a description of the physical setting of the
site, including any natural resources which could be affected by the
release(s) addressed in the plan. In general, potential ecological impacts
are defined as adverse impacts on a community or a population of organisms
rather than on an individual who is the focus of a human health risk
assessment. An ecological risk assessment will be required only if there is a
"sensitive environmental resource" (See Rule 299.5803(j)) present at or near
the site, or if there are other special circumstances such as concern for
persistent or bioaccumulative hazardous substances which may adversely effect
the food chain, or a physical feature that would attract wildlife to the site
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(e.g., migratory waterfowl habitat). Professional judgment must be used to
determine whether it is likely that criteria more restrictive than those
required to protect public, health, or those required pursuant to other
applicable regulations (e.g., groundwater/surface water interface criteria),
are necessary to protect natural resources at or near the site. If ERD staff
believe that there is a need for an ecological assessment, this should be
reviewed with your supervisor and other technical experts as appropriate.
Ecological risk assessments will be the exception rather than the rule.

Other Requirements for Industrial and Commercial RAPs

The generic industrial and commercial cleanup criteria will simplify the human
health risk assessment component of the RAP when they are applicable. If the
site meets the criteria for application of the generic approach, the human
health risk assessment can consist of a comparison to the generic criteria
when they are proposed for use at the site. If other criteria are proposed,
they must be justified as protective of public health, safety, welfare and the
environment. Regardlesswof-i whether""generie»-or ̂site-specifiĉ criteria"*are
proposed;̂  the "RAP tmist '*also contain a ̂ demonstration - that̂ .~it>vsatisfiesssall
other̂ xeô irementŝ of Part- 201̂  including
applicable or relevant and appropriate requirements (ARARs) from other
environmental laws. You should review Rules -29915717," 299»5719'which contain
requirements applicable -̂ specifically i'tbvl"industri1al/'coinmercial (formerly "Type
C") cleanups. Also review Rules 299.5601 and 299.5603 which describe the
factors the Department must consider in deciding whether to approve a RAP.
Parties preparing industrial/commercial RAPs should directly and succinctly
address how the RAP is responsive to all requirements of Rules 299.5601,
299.5603, 299.5717, and 299.5719 (or explain why the requirement is not
applicable to the site).

litjJortant ̂conipqnents .of an i^dustrial/do^efpialtRAP, in addition to the risk
assessment, include:

a thorough description of the proposed exposure controls (including a
proposed restrictive covenant which addresses the factors called for in
Rule 299.5719(3)). Exposure controls can be as simple as a commitment,
through the restrictive covenant, that the land use of the site will
remain consistent with the industrial or commercial risk assessment
assumptions. More complex controls will be required if, for example, an
engineered containment structure is part of the remedy.

• an explanation of how the proposed controls will be reliable, effective
and satisfy other requirements of law.

an operation and maintenance plan (see Rule 299.5517) and a monitoring
plan (see Rule 299.5519), or both, if necessary. These plans may be
conceptual (e.g., they need not specify manufacturers for equipment to
be used, but must describe the function of the equipment). However, the
plans must be presented in sufficient detail to allow us to judge their
adequacy. The plans must also Include cost estimates for implementation
of the operation and maintenance and/or monitoring work. The cost
estimates, which will be used, in part, to determine the amount of
financial assurances required pursuant to Rule 299.5719(2), should be
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based on work being done by contractor personnel rather than by
employees of the party responsible for implementation of the RAP.
This allows us to be confident that financial assurances would cover
necessary costs if the state must take over these activities.

This memo is intended to provide guidance to Division staff to foster
consistent application of Part 201 of the Natural Resources and Environmental
Protection Act, 1994 PA 451 and associated Administrative Rules. This
document is not intended to convey any rights to any parties nor create any
duties or responsibilities under law. This document and matters addressed
herein are subject to revision.

Questions about the generic industrial and commercial algorithms and criteria
should be directed to ERD toxicologists (Chris Flaga, at 517-373-0160; Jeff
Crum, at 517-335-3092; or Linda Larsen at 517-335-3161). Questions about
other aspects of generic industrial and commercial RAPs should be directed to
District Supervisors.

C UBJUSTKIAL LAW TOE CM

A generic industrial site will include sites with the following
characteristics:

The primary activity at the site is industrial in nature (e.g./
manufacturing; utilities; industrial research and development; petroleum
bulk storage) and access' to \the Tsite iŝ feliablŷ ŝtiiê ĉonsistent
with its use (e.g., by fences or security personnel or both). The term
industrial site does not include farms, gasoline service stations or
other commercial establishments where children may commonly be present.
Inactive or abandoned sites are included if the property use was
industrial, as described above.

The current zoning of the property is industrial, the zoning is
anticipated to be industrial (see below), or the RAP includes
documentation that the current industrial use is a legal non-conforming
use. This may include different zoning designations, depending on the
community, such as "light industrial* or "heavy industrial".
Documentation of zoning must be provided in the form of a map or current
property record card which shows the zoning status of the site and all
adjacent properties. If the RAP is based on anticipated zoning changes,
discussion of this issue must indicate how and when the zoning changes
are to be accomplished. The RAP must identify (preferably on a map) the
nearest current residential land uses and nearest parcels which are
zoned for residential use. Any non-conforming land uses in the vicinity
of the site must be identified in the RAP (e.g., residential use on a
parcel zoned "transitional industrial").

Generic Industrial Cleanup Criteria Algorithms

The following equations represent a reasonable and conservative approach for
deriving generic cleanup criteria for an industrial facility. Assumptions are
conservative to include a reasonable maximum exposure. The population
protected are those industrial workers who spend a significant percentage of
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their work time outdoors. Algorithms are presented for both the ingestion of
groundwater and for direct contact with soil.

The generic industrial equations follow.

Generic Groundwater Algorithms;

CARCINOGENS:

where.

10'5 x BW x AT x CF
SF x EF x ED x

10
BW
AT
CF
SF
EF
ED

"5

NONCARCINOGENS:

where,

cancer risk
(body weight)
(averaging time in days)
(conversion factor)
(cancer slope factor, mg/kg-d'1)
(exposure frequency)
(exposure duration)
(drinking water ingestion rate)

HQ x RfD x BW x AT x RSC x CF
EF X ED x

acceptable risk
70 kg
25,550 (70 x 365)
1000 ug/mg
chemical-specific
245 d/yr
21 yr
1 liter/day

HQ (hazard quotient)
RfD (oral reference dose, mg/kg/d)
BW (body weight)
AT (averaging time)
CF (conversion factor)
RSC (relative source contribution)
EF (exposure frequency)
ED (exposure duration)
IRdw (drinking water ingestion rate)
ED (exposure duration)
IRdw (drinking water ingestion rate)

chemical-specific
70 kg
7,665 days (21 x 365)
1000 ug/mg
0.2
245 d/yr
21 yr
1 liter/day
21 yr
1 liter/day

These equations yield values which represent concentrations of contaminants in
water in units of parts per billion (ppb) or micrograms per liter (ug/1) . To
convert to units of parts per million (ppm) or milligrams per liter (mg/1) in
water, divide by 1,000.

The selection of an appropriate averaging time (AT) is dependent upon the type
of toxic effect being evaluated. EPA guidance is followed on this issue
(USEPA, 1989; USEPA, 1991) . AT represents the number of days over which the
exposure is averaged. When evaluating long-term exposure to noncarcinogenic
compounds, exposures are calculated by averaging over the period of exposure
(i.e., subchronic or chronic exposures). For carcinogenic compounds,
exposures are calculated by prorating the total cumulative dose over a
lifetime (also called lifetime average daily dose). The approach for
carcinogens is based on the assumption that a high dose of a carcinogen
received over a short period of time is equivalent to a corresponding low dose
spread over a lifetime. The averaging time for carcinogens is 25,550 days (70
years x 365 days) and 7,665 days (21 years x 365 days) for noncarcinogens.

MDNR's recommendation of 21 years as the exposure duration (ED) for a worker
is based on 1991 statistics from the U.S. Dept. of Labor. However, since the
Dept. of Labor statistics did not detail the distribution for employees
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working greater than 19 years at one location, the EPA 95th percentile
estimate of 25 years was assumed. The 90th percentile was estimated to be 21
years. Although an ED of 21 years differs from EPA's recommendation of 25
years, our value represents more recent data. In addition, we follow general
EPA guidance which recommends using a combination of exposure assumptions
which represent 50th, 90th and 95th percentiles.

The exposure frequency (EF) for the drinking water scenario is derived
assuming 260 work days per year minus 3 work weeks (15 days) of vacation and
sick time. The assumed amount of water ingested at work (1 liter/day) is
based on BPA's recommendation (USEPA, 1991). It is pointed out, however, that
workers engaged in hard, physical labor could ingest a greater volume of water
and this should be considered before finalizing the criteria to be used at a
specific site.

The RSC of 0.2 (20%) assumes that a worker gets 80% of his/her exposure to on-
site contaminants from other sources. The RSC represents a default value, and
if chemical-specific data are available, they should be used in place of the
default. Use of the RSC is consistent with the algorithms for the residential
cleanup criteria. Justification for use of a RSC follows. There are many
chemicals to which people are exposed through a variety of media and
activities. For example, solvents, which are common industrial contaminants,
are also commonly found in products routinely used by the general consumer.
Ignoring exposures from other sources could underestimate the risk posed by
that type of chemical. However, other chemicals may not occur at significant
levels, or may not occur at all, outside of the work place. In light of the
fact that chemical-specific data pertaining to this issue is extremely limited
and significant exposures to certain chemicals do occur outside of the work
place, it is necessary to identify a conservative default for this generic
approach. As data suggesting something other than 20% becomes available, they
will be incorporated into the chemical-specific criteria calculations. L ̂

An RSC is only used for groundwater criteria; it has been eliminated from the
direct contact soil equations. It's use for the industrial/commercial
scenario is consistent with the residential equations. A 20% RSC for
groundwater criteria is consistent with the approach taken by U.S. EPA for
/̂̂ establishing Mjnr<n»i» ? Contaminant Level goals (MCLg) for noncarcinogens
(previously known as RMCLs). Twenty percent is used by EPA "as a reasonable
approximation of the actual exposure and recognizes that this value may
somewhat either overestimate or underestimate the actual drinking water
contribution. EPA does not believe that it is appropriate to set thê RICL) at
100 percent of the ADI, as drinking water is not the sole contributor tb̂ total
exposure, and using 100 percent of the ADI would underestimate the other
sources of exposure" (U.S. EPA, 1985) . An RSC has also been incorporated into
the Great Lakes Initiative risk assessment process and has been informally
used by the Waste Management Division in establishing groundwater permit
limits for noncarcinogens.

In those cases where a State Drinking Water Standard is available, it will
replace the health-based drinking water criterion, unless a more conservative
aesthetic criterion is available.
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Generic Industrial Direct Contact Soil Criterion Algorithms

CARCINOGENS:

where,

10"5 x BW x AT x CF
SF x (EF x(FD), x ED X FC x [ (IR, x

10"5 cancer risk
BW (body weight)
AT (averaging time)

(conversion factor)CF
SF
EF
ED

(cancer slope factor, mg/kg-d*1)
(exposure frequency)
(exposure duration)
(fraction of soil contaminated)
(soil ingestion rate)
(ingestion absorp. efficiency)

SA (skin surface area)
AF (soil adherence factor)
AEd (dermal absorption efficiency)
TD (

IR,

+ (SA x AF x AEd) ]

= acceptable risk
= 70 kg
= 25,550 days
= 1E+9 ug/kg
= chemical-specific
=112 d/yr
- 21 yr
= 1
=50 mg/day
= (see text)
= 2570 cmVday
=1.0 mg/cm2

= (see text)

NONCARCINOGENS:

where,

HQ x RfD x BW x AT X CF x RSC
EF x ED x FC x [ (IR, x AEJ + (SA x AF x

HQ (hazard quotient)
RfD (oral ref. dose, mg/kg/day)
BW (body weight)
AT (averaging time)

â CF (conversion factor)
EF (exposure frequency)
ED (exposure duration)
FC (fraction soil contam'd)

oil ingestion rate)
(ingestion absorp. efficiency)

SA (skin surface area)
AF (soil adherence factor)
AEd (dermal absorption efficiency)

chemical-specific
70 kg
7,665 days ( -jt ̂3^
1E+9 ug/kg
112 d/yr
21 yr
1
50 mg/day
(see text)
2570 cmVday
1.0 mg/cm2

(see text)

These equations yield values representative of concentrations of contaminants
in soil in units of ppb or micrograms/kilogram (ug/kg) . To convert to units
of ppm or milligrams /kilogram (mg/kg) in soil, divide by 1,000.

The exposure frequency (EF) for the direct contact scenario was derived
considering climatic factors (e.g., snow cover, frozen soil) and inclement
weather conditions (e.g., rain) as well as variation in daily activities in
which industrial workers participate. It is assumed that Michigan winters
last for 4 months (120 days) making soil unavailable for contact. Allowing
three weeks off. for vacations and sick leave, and adjusting for a standard
five day work week yields a maximum number of 160 days per year of industrial
outdoor exposure in Michigan. The assumptions represent high-end values
within a range of potential exposures.

365 - 120 - 21 x 5/7 = 160
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Data from the Air Quality Division indicate that, on average, precipitation
exceeds 0.25 inch one day per week during the months of March through October.
These data represent average values from a 30 year period, 1951 through 1980.
It is assumed that rainfall which exceeds 0.25 inches makes working outdoors
difficult. Incorporating this factor also assumes that this significant
rainfall occurs during the work week and during the eight hour work shift,
which may not always be the case. However, this assumption may be balanced or
"corrected*' by a few low temperature days or snow days In March or October
which could prevent a worker from working outdoors. This factor results in
the number of days per week which a worker comes into contact with soil to be
reduced from. 5 to 4.

Activity patterns of a reasonable maximum exposed worker are not likely to
bring the individual into contact with bare soil each and every day, since
many different duties may be performed at any given facility. As a
conservative estimate, it is assumed that one half day per week is spent
performing some activity which does not bring the worker into contact with
bare site soil. The incorporation of this factor results in a reasonable
maximum EF value of 3.5 days per week or 112 days per year.

160 x 3.5/5 - 112

The soil ingestlon rate recommended by MDNR is 50 mg/day, which follows EPA's
recommendation for industrial/commercial workers.

The oral absorption efficiency default is assumed to be 100% for volatlles and
50% for semi- and nonvolatile chemicals. When chemical-specific data are
available, they will be used in place of the defaults. This policy is
consistent with the Type B algorithms.

The skin surface area was estimated in the following manner:

skin surface area (cm2) = u SA forearms - 1140
u SA face (1/2 bead) - 590
u SA hands 840

2570

The amount of exposed skin surface area identified represents an average
scenario, realizing that at times a worker could have more or less skin
exposed. For example, there may be times when a worker is working without a
shirt and times when a worker may be working in a long-sleeved shirt and/or a
coat. The average scenario assumes that a worker is working in a short-
sleeved shirt and long pants with hair or a hat covering part of his/her head.
This scenario estimates a skin surface area value of 2,570 cmVday. In
addition to the above discussion, surface area is strongly correlated with
body weight. Since the assumed body weight represents an average value,
surface area should be represented by an average value as well.

The attenuation factor of 1.0 mg/on2 is the value recommended by EPA (EPA,
1991). After evaluating the available soil adherence studies, EPA concludes
that all of the studies considered have uncertainties thereby making a
recommendation difficult. The studies provide a possible range from 0.2 to
1.5 mg/cm2. A conservative central value of 1.0 mg/cm2 is recommended until
better data are available.
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The dermal absorption efficiency is assumed to be 10% for volatiles and 1% for
semi- and nonvolatiles as assumed in the Type B algorithm. All absorption
values represent defaults which will be replaced if chemical-specific data are
or become available.

As indicated earlier, EPA provides general guidance on how to characterize
exposures and risks when conducting risk assessments. For Superfund exposure
assessments, intake and exposure values should be selected so that the
combination of all variables results in an estimate of the reasonable maximum
exposure (RME) for that pathway. The RME is the maximum exposure that is
reasonably expected to occur at a site. Under this approach, some intake
variables may not be at their individual maximum values, but when in
combination with other variables, will resul£_in estimates of the RME (USEPA,
1989). More recent EPA guidance (USEPA, 1992) J recommends estimating the high <-
end exposure by "...identifying the most\̂ rensitive parameters and using
maximum or near-maximum values^for one or a few of these variables, leaving
others at their mean valuê O) This guidance applies when only limited
information on the distribution of the exposure or dose factors is available.
The basis for this recommendation is that maximizing all variables will result
in an estimate that is above the range of actual values seen in the
population. The algorithms presented in this document follow EPA guidance by
combining exposure assumptions which represent a mix of high-end and mid-range
values. For example, when evaluating the direct contact equation, a 70 year
life span, body weight and surface area all represent a 50th percentile, while
the exposure duration of 21 years and the soil ingestion rate represent the
90th percentile.

Since no distributions exist for frequency of exposure to soil, it's difficult
to estimate a value and its associated percentile. However, it's reasonable
to assume that the value chosen (112 days) is representative of the higher end
of the range of possible exposures. Data supporting the dermal contact rate
is also lacking, making it difficult to estimate the percentile that it
represents. Although we are using average skin surface area values as
presented by EPA (USEPA, 1990), estimation of those areas which are exposed to
soil is strictly based upon best professional judgment. Although a
significant amount of uncertainty surrounds the estimated exposure frequency
and the dermal contact rate, the exposure assumptions selected are reasonable
and conservative for the purpose of developing state-wide, generic cleanup
criteria for industrial facilities.
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GENERIC COMMERCIAL LAND USE CATEGORY

The commercial land use category is extremely varied and broad, encompassing
everything from day care centers and schools to gas stations and warehouse
operations. The physical setting of commercial properties and the activities
which <wprke.rs:vi;#and ®the •fjygene'rSl̂ &publi'c engage in at these sites are also
extremely variable. Given the breadth of the commercial land use category, it
is impossible to assign a single set of "typical" or generic exposure
assumptions to characterize the activities of all potentially exposed
populations.

In order to facilitate the development of generic commercial criteria, the
universe of commercial land uses has been divided into four subcategories
based on factors which are critical to the assessment of potential risk.
These factors include the potentially, exposed populations (workers or general
public) and the nature, duration, and frequency of the exposures likely to
occur when people occupy, work at, visit, or patronize the site. The division
of the commercial land use category into subcategories allows for some useful
generalizations to be made.

A substantial degree of variability remains even within the subcategories of
commercial land use. It will be the responsibility of the party proposing a
remedy to demonstrate that the site and exposure setting is consistent with
the characteristics of the subcategory closely enough to warrant use of the
criteria. Similarly, the party proposing the remedy will have to describe in
the RAP those measures that will be put in place (institutional controls,
restrictive covenants, access restrictions, etc.) to assure that the exposure
setting of the site is maintained consistent with the exposure characteristics
of the subcategory. This will serve to guarantee that uses of the site which
might yield unacceptable exposures will be precluded in the future.
Conversely, land uses consistent with a subcategory may not possess exposures
that are similar to those used to define the category. Proper
characterization of those site-specific activities or exposures may warrant
the use of generic criteria from another subcategory or category.

In the following sections, exposure assumptions protective for the set of site
and exposure characteristics described below for subcategory III and IV sites
have been developed. Some commercial subcategory III and IV sites may be
located in or near residential areas and, therefore, may be used by other
populations for purposes other than the intended commercial use- (e.g.
recreational). It may be inappropriate to apply the generic criteria
developed for a given subcategory of commercial land use, if anticipated
exposure from unintended uses exceeds the exposures assumed under that
subcategory. Adjustments can be made to the exposure assumptions to represent
these other uses or criteria for a more representative category can be used.
Alternatively, the RAP may denote measures designed to preclude unintended
uses.

For the purpose of determining if the generic commercial criteria presented in
this memorandum are applicable, the party proposing a remedy must first
determine that the site falls within the definition of commercial land use or
that the site-related exposures are similar to those assumed for this
category. The definition of commercial land use includes the following two
elements:
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The primary activity at the site is commercial in nature (e.g., retail;
warehouse; office/business space, etc.). This could include abandoned
or inactive commercial facilities as long as they fit both the
definition of a commercial facility and one of the subcategory
definitions described below.

The current zoning of the property is commercial, future zoning is
anticipated to be commercial, or the RAP includes documentation that the
current commercial use is a legal non-con forming use. This may include
different zoning designations, depending on the community, such as
•community commercial", "regional commercial", "retail", or "office-
business". Documentation of zoning must be provided in the form of a
map or current property record card which shows the zoning status of the
site and all adjacent properties. If the RAP is based on anticipated
zoning changes, discussion of this issue must indicate how and when the
zoning changes are to be accomplished. The RAP must identify
(preferably on a map) the nearest current residential land uses and
nearest parcels which are zoned for residential use. Any non-conforming
land uses in the vicinity of the site must be identified in the RAP
(e.g., residential use on a parcel zoned "transitional commercial").

Caution should be used when categorizing sites on the basis of facility or
business type. We expect that activities may vary considerably even among
facilities of the same type. Activities and exposures should be the primary
considerations when determining a land use category for a specific site.

If the site meets the definition of commercial land use, the party proposing
the remedy must determine which of the four subcategories of commercial land
use defined below is most representative of the exposure setting of the
subject site. The subcategories and the features which define them are
described below:

Sobcatcgory I: This commercial land use subcategory is characterized by any
use which is intended to house, educate, or provide care for children, the
elderly, the infirm, or other sensitive subpopulations. The activities
engaged in by these populations at the site are characterized by exposures of
relatively significant duration and/or frequency approximating the magnitude
of exposures used to develop the residential criteria. The site setting may
inclndr unpaved or landscaped areas containing contaminated surficial soils
which may be frequented by potentially exposed populations (e.g. play areas).
Any soil contaminants present may therefore be readily accessible to the
resident populations. If relied on for drinking water, exposure to
groundwater would also be significant. In addition, this subcategory of
commercial land use is usually, but not always, located in or near residential
areas and, therefore, may be used by other populations for purposes other than
the intended commercial use (e.g. recreational). This subcategory could
include, but is not limited to, the following uses:

day care centers
any form of educational facility
hospitals, elder care facilities, and nursing homes.

Although a site-specific risk assessment may be conducted on sites within this
category, no generic commercial cleanup criteria will be developed because in



Environmental Response Division Staff June 6, 1995
Operational Memorandum #14 (rev. 2) Page 17

most cases, the site setting and uses will warrant the application of
residential criteria. There are forms of subcategory I commercial land uses
that do not possess the exposure characteristics of the residential exposure
setting, for example, long-term or convalescent care facilities where patients
are not expected to come into contact with soils on a frequent basis. In such
cases, site-specific cleanup criteria or criteria from another subcategory can
be utilized with proper justification.

Subcategoxy II: This commercial land,use subcategory is characterized by the
following features. Access to the public is reliably restricted, consistent
with its use, by fences, security, or both. Affected surficial soils are
located in unpaved or landscaped areas that are frequently contacted by worker
populations such as groundskeepers, maintenance workers, or other employees
whose primary duties are performed outdoors. If site groundwater is relied on
for drinking water, worker populations would receive half of their total
exposure from on site drinking water.

This subcategory could include, but is not limited to, the following uses:

large-scale commercial warehouse operations
wholesale lumber yards
building supply warehouses

The degree of exposure for such employees under Subcategory II property is
assumed to be equivalent to the exposures used to model outdoor activities in
the development of the generic industrial criteria. As a result, a unique set
of generic criteria has not been defined for this subcategory of commercial
land use. Sites which fall into this subcategory should be addressed through
the application of the generic industrial criteria or through a site-specific
risk assessment.

Subcategory III: A subcategory III commercial site is characterized by the
following features. Access to the public is unrestricted, however, the
general public's occupancy of the site is expected to be intermittent and
significantly less in frequency and duration relative to the population
working at the site. Although some of the activities for both worker
populations and the general public at a subcategory III commercial site are
conducted indoors, a significant component of their activity will likely be
outdoors. Affected surficial soils are located in unpaved or landscaped areas
that may be contacted frequently, primarily by the worker populations (as may
be the cases at gas stations, auto dealerships or building supply warehouses
with unpaved or landscaped areas). If site groundwater is relied on for
drinking water, worker populations would receive about half of their total
exposure from the site.

This subcategory could include, but is not limited to, the following uses:

Retail gas stations
Auto service stations
Auto dealerships
Retail warehouses selling the majority of their merchandise indoors but
including some limited storage or stockpiling of materials in a rear
yard (building supply, retail flower and garden shops not involving on
site plant horticulture and excluding open air nurseries, tree farms and
sod farms which would fall into an agricultural land use).



Environmental Response Division Staff June 6, 1995
Operational Memorandum 114 (rev. 2) Page 18

Repair and service establishments including but not 11m11-<»d to, lawn
•over, boat, snowmobile, or snail appliance repair shops that have small
outdoor yards.

warehouse operations

itegoxy IV: A subcategory IV comnercial site is characterized by the
following features. Access to the public is unrestricted, however, the
general public's occupancy of the site is intermittent in frequency and of
short duration relative to the worker populations resident at the site (i.e.
the frequency and duration of general public occupancy at the site is typified
by the time necessary to transact business at a retail establishment or to
receive personal services). The predominant activities performed by both
workers and the general public at this type of commercial property are
conducted indoors. Affected surficial soils are located in unpaved or
landscaped areas that are contacted by worker populations on an occasional
basis, such as outdoor break or eating areas. General public contact with
these areas is anticipated to be significantly less than the worker's contact,
both in terms of frequency and duration. If site groundwater is relied on for
drinking water, worker populations would receive one-half of their total
exposure at the site.

This subcategory could include, but is not limited to, the following uses:

Professional offices (lawyers, architects, engineers, real estate,
insurance, etc.)
Medical/dental offices and clinics (not including hospitals)
Banks, credit unions, savings and loan institutions, etc.
Publicly owned office buildings
Any retail business whose principal activity is the sale of food or
merchandise* within an enclosed building
Personal service establishments which perform services indoors (health
clubs, barber/beauty salons, mortuaries, photographic studios, etc.).

Cleanup Criteria Algori

The following section provides justification for the exposure assumptions used
under the generic commercial subcategories III and IV. The methods used to
establish the generic commercial cleanup criteria for commercial subcategories
III and IV are briefly summarized below.

tt*r: The worker population was used to establish exposure parameters
for the generic commercial groundwater criteria. Because workers are expected
to spend the most time on site, their exposures are assumed to be greater than
exposures to the general public. Protection of the more highly exposed
population assures protection of the general public.

Unlike soil exposures, the exposure assumptions which serve as the basis for
the generic groundwater criteria were not varied between subcategories (except
for subcategory I which assumes the ingestion of 2 liters of water/day). No
meaningful distinctions could be made between commercial land use
subcategories and water ingestion rates. The exposure assumptions and the
resulting groundwater criteria do not differ from those developed for the
generic industrial scenario. Please refer to the narrative on groundwater
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exposure assumptions in the generic industrial section for details. When
available, State Drinking Water Standards serve as the ultimate drinking water
criterion, unless a more restrictive aesthetic cleanup criterion is available.

Soil: The exposure assumptions used in the direct contact algorithms are
protective for a "reasonable maximum exposure". The focus was the worker
population within each subcategory that spends the largest amount of time
outdoors engaged in activities that permit contact with affected soils. The
worker population in both commercial subcategory III and subcategory IV
represents the segment of the population within the subcategory with the
highest potential exposures. Protection of less significantly exposed
populations, like customers or workers who spend less time outdoors, is
thereby assured.

Generic Coomeroial Direct Contact Soil Algorithm

The direct contact soil algorithm for the commercial scenario is the same as
the industrial direct contact soil algorithm with the exception of different
values for two exposure parameters, specifically, exposure frequency (EF) and
the skin surface area (SA), and incorporation of an exposure time parameter.
Please refer to the generic industrial section for details on the exposure
assumptions that have not changed.

CARCINOGENS:

where,

10"5 x BW x AT x CF
SF x (EF x FD) x ED x FC x [ (IR, x AEj.) + (SA X AF x

10
BW
AT
CF
SF
EF
FD
ED
FC

-5 cancer risk
(body weight)
(averaging time)
(conversion factor)
(cancer slope factor, mg/kg-d"1)
(exposure frequency)
(fraction of work day)
(exposure duration)
(fraction of soil contaminated)

IR, (soil ingestion rate)
AEi (ingest, absorption efficiency)
SA (skin surface area)
AF (soil adherence factor)
AEd (dermal absorption efficiency)

=• acceptable risk
- 70 kg
- 25,550 days
= 1E+9 ug/kg
= chemical-specific
= (see text)
= (see text)
= 21 yr
= 1
= 50 mg/day
= (see text)
= (see text)
= 1.0 mg/cm2

= (see text)

NONCARCINOGENS:

where,

HQ x RfD x BW x A T x C F x R S C
(EF x FD) X ED X FC x [ (IR, X AEi) + (SA x AF X

HQ (hazard quotient)
RfD(oral reference dose, mg/kg day)
BW
AT
CF
EF
ED
FD
FC (fraction soil contain'd)

chemical specific
70 kg
7,665 days
1E+9 ug/kg
(see text)
21 yr
(see text)
1
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Ir. - 50 mg/day
AEt = (see text)
SA - (see text)
AF - 1.0 mg/on2

AS* - (see text)

These equations yield values which represent concentrations of contaminants In
soil in units of ppm or mg/kg. To convert to units of ppb or
micrograms/kilogram in soil (ug/kg), multiply by 1,000.

Ill
A typical receptor in this subcategory is a gas station attendant who gust
perforsi a combination of indoor and outdoor activities. The EF of 160
days/year was derived assuming that four months of winter would preclude an
individual from coving into contact with soil. Rain and other inclement
weather factors were not considered because it is assumed that this type of
worker mist still perform his/her outdoor duties. Allowing for three weeks
off per year for vacations and sick leave and adjusting for a standard five
day work week yields a -»—•»— number of 160 days per year of potential
exposure (i.e., 365 - 120 - 21 x 5/7 = 160). Having both indoor and outdoor
responsibilities, this type of commercial worker is conservatively expected to
spend four out of eight hours per work day outdoors. The FD parameter is
equal to 0.5 (4/8 hours).

The area of skin exposed is assumed to be the same as for the generic
Industrial worker, 2570 cm'/day. This assumes that the face, hands and
forearms of the receptor are available for exposure, typified by a worker
wearing a short-sleeved shirt and long pants.

Sobeategoxy IV
The typical worker in this subcategory may be represented by an office worker
who eats lunch and takes breaks outdoors. The EF was derived assuming that
four months of winter would preclude an individual from coming into contact
with soil. Allowing three weeks off for vacations and sick leave and
adjusting for a standard five day work week yields 160 days/year. As in the
generic industrial scenario, it is also assumed that It rains one day out of
the week. This results in a value of 128 days/year. Since this type of
receptor is outdoors only a small portion of the work day, reasonably 1.5
hours/day, a fraction of day parameter (FD) (1.5 hours out of 8) is
incorporated into the algorithm. FD is equal to 0.19 (1.5/8).

This type of receptor is assumed to be a person with face, hands, forearms and
lower legs exposed. This represents an individual wearing a short-sleeved
shirt and a dress or skirt. The total skin surface area for these exposed
areas is 4575 cmVday.

The assumed EF, FD, and SA values for the two commercial subcategories are
summarized as follows:
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Commercial Subcat. Ill
Commercial Subcat. IV

Exposure
Frequency

160
128

Fraction
of Day

0.50
0.19

Surface
Area

2570
4575

Attached as a table is a matrix presenting all commercial category and
subcategory definitions and exposure assumptions. Use this table when trying
to determine the most appropriate commercial land use subcategory for the site
in question.
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PART 201 OF THE NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION ACT, 1994
PA 451

GENERIC INDUSTRIAL AND COMMERCIAL CLEANUP CRITERIA

' FOR GROUNDWATER AND SOIL
(REVISION 2)

These criteria were calculated using currently available toxicological data. Criteria may change as newtoxctty data become
available. They are not necessarily final cleanup standards. The determination of a soil concentration protective of surface water
and/or groundwater in an aquifer is more complex than for residential sites, consequently, there are no values shown on the list
PLEASE READ THE ATTACHED OPERATIONAL MEMORANDUM FOR DETAILS. Carcinogenic chemicals are shown in bold
italics. All values are expressed in units of parts per billion (ppb); ug/l in water and ug/kg in soil. (Values are converted from units of
parts per million (ppm) as generated by algorithms). Scientific notation is represented by E+ or E- a value, for example 2x10* is
reported as 2E+6. Please refer to Operational Memorandum #6 and #8 for information concerning method detection limits and
residential cleanup criteria, respectively.

*

Chemical
* — — »— U- — — -AcentpncnenQ

AcQfMphthytoiw

Acetaktohyde

Acetic add

Acetone

^atonWe

MroMn

AcryfamMe

Acrylic add

Ac/ytonflnl9

AfecMor

AUfcvb

AMfcaibeUlftMida

AUcwbcuHbM

Mdrtn

Aluminum

Ammonia

AnUm

Anthracene

Antimony

Arsenic

Atraftw

AzoAenzene

Barium

GROUNDWATER (ppb:ug/l)
1 |»-ai|,nMDV
Bated Aesthetic
Onnking DrtnUhg
Water Water GSI
value Value Value

3.800 NA 3.8

75 NA {BJ

2,700 NA {BJ

12,000 NA {B}

2,100 NA 25,000

400 NA 810

330 NA Z5

0.78 NA 9.1

11,000 NA {B}

6.4 NA 22

2{CJ NA 48.

3{C} NA {B}

4{C) NA {B}

2{C} NA (B}

0.2 NA 0.0014

10 50(A,F} {B}

IO(P} NA 20(0}

610 NA 4

21,000 NA 1.1 E+5

6{A,C} NA 50 (A)

50{A,C} NA 11 {A}

3{CJ NA 7.8

32 NA {B}

2,000 {A.C} NA 630 (A.DJ

Benzene |5{C} NA 53

Target
Method
Detection
Umftin
Water

5

5

500

18,000

100

50

5

0.5

NA

1

1

2

2
> : '

0.01

00

56

20

NA

200

SOIL (ppb:ug/kg)
Direct Contact Value

CocnfiMfcW ComtmfcW
Industrial Subcategoty III Subeategory IV

8.1E+8 1.0E+9{G} 1.0E+9{G}

1.6E+7 Z3E+7 5.4E+7

9.7E+7 ' 1.4E+8 Z7E+8

4.2E+8 5.9E+8 1.0E+9{G}

7.4E+7 1.0E*8 Z1E+8

1.4E+7 ZOE+7 3.9E+7

1̂ E*7 1.7E+7 3.3E+7

33,000 47,000 1.1 E+5

3.9E+8 5.5E48 1.0E+9{G}

46,000 64,000 1.3E 5̂

1.9E-̂ 6 2.6E+6 6^E*«

4.5E+6 6.3E+6 1.5E+7

5.9E+6 8^E+6 1.9E+7

5.0E*« 7.0E+6 1.6E+7

8,800 12,000 29,000

ID ID ID

ID{PJ ID(PJ ID(P}

2.6E+7 3.7E+7 8.7E+7

1.0E+9{G) 1.0E*9{G} 1.0E-̂ 9{G}

1.6E+6 2^E+6 5.2E+6

WOO. 1^E*S *8E*5-
l.At+5 t^CtS 3.SC + S

8.8E+5 9.5E+5 Z3E+6

1.4E+6 1.9E+6 4.5E+6

3^E+8 4.4E+8 1.0E+9{G)

8.5E+5 1^E*6 Z4E+6

Target
Method
Detection
Umlln
Sol

330

330

Z500

9.0E+5

100

100

10

5

NA

10

20

50

50

50

20

700

,000

,700

330

SCO

00

50

MA

000

0

6/5/95



GENERIC INDUSTRIAL AND COMMERCIAL CLEANUP CRITERIA REVISION 2

GROUNDWATER (ppb:ugfl)

Tag*

LMh

SOIL(ppb:uQ/kg)

SdOtagnylV
1Mb)
Sol

OuOIS

4uB

44

NA 00064

(L31

O31

O31

SO

5

9

S

850

2.16*5

Z1E+5

910

2J96*5

Z9E*S

2JQE*6

2200

8J6*5

846*5

646*8

1.000

330

330

330

75

02 (C)

92.000

29400

20

fB)

031

<B}

22

W

5

5

50

50

OS

1.86*7

21.000

14G*9{G}

146*9 |G»

1.56*5

236*7

29^00

146*9 |G)

8*000

1JOE*9{G}

330

330

WOO

2JOE«S 200

D NA

32 NA

««C> NA

1.300W NA

TO

W

<2

59

m

5

5

S

300

35JOO

D

23JOO

1.16*7

D

32JOOO

1J5E*7

D

63JOOO

3J5E*7

8JE*8

200

330

330

330

D NA

100(04} NA

100 fC^ NA

29 NA

2,700 NA

m
24

85

11

m 800

4.0E*5

3.1E*8

5J8E*6

tt.TE+7 1j4E«e

D

1.1E+8

8L7E*6

2J9E*8

27E*8

10

10

10

10

4.400

38400

1JBOO

11400

3,300

5(*.C)

NA

40

8^00

(B)

SO

10

1.000

5

5.7E*7

44E*8

084 {ft.D| 05

14E*9fG|

7J9E*7

SJ8E*8

14E*9(G)

3L2E*8

1JBE*8

14E*9(G}

7.4E+8

100

20

4,400

330

SO

D

17400

2400

40 fC)

WOO

NA

m
m
IB)

1J

m

NA

NA

20

20

SO

D

14E*9fG)

4JE*8

3.7E««

&2E*7

D

IJJE+flfG}

6.1E+8

52E+8

1.1E*8

146*7

2JE*8

NA

NA

1400

200

100

5(C} NA 21 1

2{C} NA ~^~ooaos3 ace
D J25E*tf (B) 10.000

100 (C) NA 71 1

910 NA fB} 1

1.9E«5 Z7E*5

D

1.4E»7

&SE«6

JO

24E*7

aiE*6

5JE+5

3JE*S

D

3J9E*7

1JE*7

10

10

24E*5

10

10

270

420

5200

NA

NA

NA

NA

NA

4.4

10

1

1

5

5

D

4.1E«6

D

5.7E*6

D

1.1E*7

Z1E*7

2JE*8

4.16*7

52E*8

100

10

10

330

330
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GENERIC INDUSTRIAL AND COMMERCIAL CLEANUP CRITERIA REVISION 2

?>

)
Chemical '
2-Chtareptwnol

o-CNorotohMfW

UMorpynroa

Chromium (III) {1}

Chromium (VI) {1}

CrwyaamfCV

Cobat

Coootf"•Tr*1

CyaMZftM

Cyanide fR}

Cydohexanone

Dacthal

Dalapon

44'-DDD

4-r-ODe

44--DDT
^.^__l— — — -irllnh am J ̂ Jt*̂ *1

me jprofiinflipnHfiyi wnsr

•̂ n-butylphthelato

f̂3*e0n)4fM)Q^ •dtyiete

OkvoctytpMhatate

Dlacetone alcohol

Otazinon

Ofeenzo(9L/ijMttracefM IQ)

Dibenzofuran

UOidtaobenzana

1,3-DWitorobenzine

M-OfcMorofeRMM

^WMeMoroftanzMlM

DKmorotinuoronwinano

1,14>ichloroelnane

f,2 JMkAluroe0kMM

,1-Dlcnluiuetliylane

traro-1 .2-Ofchtoroethytone

3.4-Dfchlorophenol

^Dk t̂oropnanoxyacette add

GROUNDWATER (ppb:ug/l) | SOIL (ppb:ug/kg)

HMUt-
Baaed Aesthete
Drinking Drinking
Water Water OSI
Vakit Vafca Value

130 NA 10

420 NA {B}

63 NA 0.002

100{A.C.J) NA 77{A,D)

100{A.C Î} NA 73 {A}

480 NA 0.31

100 NA {B}

4,000 {A} 1.000 18{A,D}

6 NA 4.7

200 {C} NA 5.2

94,000 NA {8}

210 NA {B}

200 {C} NA {B}

14 NA 0.0084

10 NA 0.0059

10 NA 0.00023

200 NA {B}

2,500 NA 12,000

400 {C} NA {B}

380 NA {B}

ID NA {B}

3.8 NA 0.002

0.48 NA 0.31

ID NA {B}

100 (C.S) NA 29

230 NA {B}

600 {C} NA 7

600 {C} NA ~ 180

75 {C} MA 15

7.7 NA 0.063

4.800 NA "~" {B}

2,500 NA {B}

5{C) NA 560

7{C} NA 32

70 {C} NA {8}

100 {C} NA 300

6,300 NA {B} (

210 NA 34 {D} I

70 {C} NA 47 1

Target
Method
Detection
Umtki
Water

5

1

02

50

5

5

10

25

1Q

20

50

1

10

0.02

0.02

0.02

10

5

5

5

NA

0.5

5

5

1

5

1

1

1

20

1

1

1

1

1

1

3.01

5

0 |

1 Direct Contact Value

Commercial Commercial
Industrial Subcategory III Subcategory IV

4.6E+6 6.5E+6 1.3E+7

1.5E+7 2.1 E+7 4.1 E+7

1.4E+7 1.9E+7 4.5E+7 '

1.0E+9{G) 1.0E+9(G) 1.0£+9{G}

22E+7 3.0E+7 7.1 E+7

Z1E+7 2.9E+7 6.8E+7

2.3E+7 3.2E+7 7.4E+7

1.7E+8 Z4E+8 5.6E+8

2.6E+5 3.6E+5 8.5E+5

9.9E+7 1.4E+8 3.3E+8

1.0E+9{G} 1.0E+9{G} 1.0E+9{G}

4.5E+7 6.3E+7 1.5E+8

6.3E+7 8.8E+7 1.8E+8

6.3E+5 8.8E+5 Z1E+6

4.4E+5 6.2E+5 1.5E+6

4.4E+5 6.2E+5 1.5E+8

4.5E+7 6.3E+7 1.5E+8

5.4E+8 7.6E+8 1.0E+9(G)

2.1 E+7 Z9E+7 5.8E+7

8.1 E+7 1.1 E+8 Z7E+8

ID ID ID

8.1 E+5 1.1 E+8 2.7E+8

21,000 29,000 68,000

ID ID ID

3.0E+5 4.1 E+5 8.2E+5

5.0E+7 6.9E+7 1.6E+8

6.4E+7 9.0E+7 1.8E+8

6.4E+7 9.0E+7 1.8E+8

1.0E+6 1.4E+6 2.9E+6

55,000 77.000 1.5E+5

1.7E+8 Z4E+8 4.8E+8

8.9E+7 1.3E+6 Z5E+8

Z7E+5 3.8E+5 7.6E+5

7.4E+5 1.0E+8 Z1E+8

8.2E+6 1.1 E+7 Z3E+7 1

1.3E+7 1.8E+7 3.5E+7 1

1.0E+9{G) 1.0E+9{G} 1.0E+9{G} (

4.5E+7 6.3E+7 1.5E+8 C

4.5E+7 6.3E+7 1.5E+8 1

_ Target
Method
Dttecoof
LMtin
Sol

330

10

10

Z500

200

330

500

1,000

500

500

100

20

100

20

20

20

100

330

330

330

NA

10

330

330

10

10

10

10

10

2,000

10

10

10

10

0

0

).1

(30

no

1
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GENERIC INDUSTRIAL AND COMMERCIAL CLEANUP CRITERIA REVISION 2

r>

)

Chemical "
1 -rormyipipendine

GMtfMVfoM

GfyphoMto

MepttcMar

Hcptecnferepartfe

n-Heptane

tiewanrnrnnnenflina

Hva*Momb*mn*(C4»)

tlpht-Htaatchlofoeyclohvant
«

UttVBMlabftBMaaTfcaiBMfWfeVClNOfOMfWM

n-Haauw

2-Hc90sVwn6

Iron

Sobutyl alcohol

Jophonnt

Isopropyl alcohol

Lead1

Undone

Magnesium

Manganese

Mercury (Inorganic)

Methoxychlor

2Melhyl < chtorophencKyscettc add

44Mhyl-2-pentanona (MIBK)

MethyMert-butyl ether (MTBE)

N-Mathyl-morpnoDns

Methyteydopentane

4,4'-M*hyhn* bit EchtofoairiBfie flWJ
•iVrtm* fif»irtrifJ»INOIjMflV CnfOrNW

2-Methytnaphthatene

2-Methylphsnol

/•Metnyiphenol

GROUNDWATER (ppb:ug/l)
HeaNh-
Basad Aesthetic
DrtnWng Drinking
Water Water GSI
Value Value Value

230 HA {B}

35 MA {8}

700{C} NA {B}

0.4 {C} NA 0.0016

0.2 {C} NA 0.0011

92,000 NA 4

58 NA {B}

1{C) NA 0.0019

45 NA 500

0.55 NA 0.13

1.9 NA 0.46

50 {C} NA 0.54

250 NA 13

8,600 NA {B}

2,900 NA {B}

4.8 NA 0.31

ID 300 (A) {B}

6,700 NA {B)

3,700 NA 860 -

1,300 NA 21,000

4{A.L} NA 6.6 {A.D}

0.2 {C} NA 0.08

1.2E+6 NA {B}

500 {A} 50 {A} {B}

2{A.C} NA 0.0013 {A}

10,000 NA 41,000

40 {C} NA {B}

83 NA - {B}

21 NA {B}

7.3 NA 0.59

1,000 NA ~~"{B)

690 NA 380

56 NA {B}

ID NA {B}

3.6 NA {B}

5{C) NA 59 !

0 NA {B} !

1,000 NA 38 !

1,000 NA {B} !

Target
Method
Detection
Umttln
Water

NA

NA

100

0.01

0.01

NA

W

W

W

0.01

0.01

W
2

NA

50

5

100

1,000

5

400

3

0.01

30

20

02

1,000

0.5

NA

0.5

20

50

50

NA

50

1

5

5

5

5

SOIL (ppb:ug/kg)
Direct Contact Value

Commercial Commercial
Industrial Subcatogory III Subcategory IV

8.2E+6 1.1 E+7 2.3E+7

1.5E«6 Z1E+6 5.0E46

4.5E+8 6.3E+8 1.0E+9{8}

33,000 47,000 1.1 E+5

16,000 23,000 54,000

1.0E+9{G} 1.0£+9{G} 1.0E+9{G}

1.3E+7 1.8E+7 4J2E+7

94,000 1.3E+5 3.1 E+5

1.9E+6 2.7E+6 6.4E+6

24,000 33,000 79,000

83,000 1̂ E+5 2.8E+5

33E+7 4.5E+7 1.1E+8

1.8E+6 2.5E-»6 4.9E+6

3.1 E+8 4.3E+8 8.5E+6

1.0E+8 1.5E+8 Z9E+8

i1E+5 2.9E+5 6.6E+5

10 ID ID

2.4E+8 3.3E+8 6.6E+8

i6E+7 3.7E+7 7.3E+7

4.8E+7 6.7E+7 1.3E+8

4.0E+5{L) 4.0E+5{L) 4.0E+5{L)

1̂ E+5 1.6E+5 3.8E+5

1.0E*9{G) 1.0E+9{G} 1.0E-«-9{G}

25E+7 3.0E+7 7.1E+7

1.4E+6 1.9E+6 4.5E+6

3.7E-4 5^E*8 1.0E+9(G}

2.3E+7 35E+7 7.4E+7

3.0E+6 4.2E+6 8.3E+6

4.5E+6 6.3E+6 1.5E+7

1.6E+6 2^E*6 5̂ E+«

3.7E+7 5.2E+7 1.0E+8

2.5E+7 3.4E+7 6.8E+7

2.0E+6 &8E+6 5.6E+6

ID ID ID !

1.6E+5 £2E+5 5.1 E+5 !

3.3E+6 4.6E*6 9.2E+6 1

ID ID ID 2

3.7E+7 5iE+7 1.0E+8 :

2.3E+8 3.2E*8 7.4E+8 C

_ Target
Method
Detection
Limit In
SOB
NA

NA

NA

20

20

NA

W

W

W

20

20

OQ

50

NA

100

330

2,000

4,400

330

4.400

1,000

20

3,000

2,000

100

4.400

SO

NA

100

1.700 .

100

100

NA

XX)

id
0

00

130

130
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GENERIC MDUSTRIAL AND COMMERCIAL CLEANUP CRITERIA REV&0&2

GROUNDWATER (ppb:ug/l)

LMtki

SOIL(ppb:ug/kg)

LMh
SubatagnylV Soi

100

em
100 {A}

790

NA 92

ISO

800 {A}

29

S

10

10

S

29E+7

236+7

3L2E*7

41)6+7

3JE+7

236*6

7.4E+7

ftSE»7

7.46*7

5.46*6

330

50

100

330

100 {A.Q NA

10000 (CP)NA

I.OOOfC.F} NA

94 NA

57(A.D)

»
w
1.800

w

100

100

5

5.

3.4E+6

D
O

3.4E+5

1J6+7

D

D

D

D

8L5E*5

42E+7

1,000

NA

NA

330

330

05

710

200 fC|

210

Z500

ieo
w
m
OUB2

5

5

NA

NA

0.1

3,500

5.1E«6

1.7E«6

7.4E«6

S.4E*

SflOO

7.1E«6

9J900

1JE+7

7JBE«8

2.1E+7

1JOE*9(S}

330

330

NA

NA

20

17

160

1W

D

D

NA m
08 {D}

m

2

2

20

100

3.T&6

3.4EV7

5L2E«6

4.7E*7
XT

1.2E+7

1.1E+6

D

D

D

D

D

D

SO

SO

3.400

1.000

75

131000

500 fC}

9L2

039

1.100

W

NA

5

5

10

NA

NA

1JE+7

<SE«6 «2E«6 1JOE*0{8}

24000

9.1E«5

SSjOOO

330

330

100

NA

NA

05 fC)

270

35JOOO

ZJOE-6

m
W

m
W

02

05

1

OJ5

100

21.000

9JE*7

SBLOOO

3L3E+8

1J9E*8

iJO&OfG)

330

20

20

20

6.700

<000 NA 1&000 NA

uOOO

1.600

21

lljOOO

1.46«6 206*8

1J06*9{G) 1.06+9 (G)

3.46*8 4.76*8

7.46*5 1J06*6

336+7

NA

1JOE*0(S}

1JOE*«{S} 330

330

500

4fCJ

4L5E«S

100 (CJ

D

100 01 {A}

NA 3.4

M* W

NA 18

236+5 0}

05

0 2JE*7

3LO&7

3JE*7

1JOE*9(G}

7jOE*7

7.7E*7

UOE«9{6}

8JE+5

D

500

40

NA

10

NA

6 6/5/95



GENERIC INDUSTRIAL AND COMMERCIAL CLEANUP CRITERIA REVISION 2

Chemical
Tebuthiuran

UT r̂.̂

r -aV- nfclnMi •efaiaJeinaiHI aHINUl IMUIJMIM

Totrahydi ufw i

Thaium

Toluene • «

roxapnena

TriaDate

Tributyuvnino

1̂ 4.Trichloroberaene

1.1,1-Trichloroethana

i ncraofonuoranieDiane

2,4,5-Trichlorapnanol

2<2.4,5-Trichk»ophenoxy)pn)plonfc; add {N}

1.2.3-Trtehloropropane

1 ,1 ,2-Trichloro-1 ,2,2-trifluoroethane

TrUunin

2A4-Trimethylpantane

2A4-Trimethyt-2-pentana I

1,2,4-TraneinylMraane i

i ,3,3-TnmeinyDanzene

Urea

Vanadium

Vinyl acetata

Ubftaaf rMnriiaW

Whfta phosphorus {R}
yytenea

Jrc

GROUNDWATER (ppb:ug/l)
Haattt-
Baaed Aesthetic
Drinking Drinking
Water Water GSI
Value Value Value

1.500 NA {B}

{0} NA {0}

7,100 NA 0.4

3.0E-5{C} NA 1.4E-8

130 NA {B}

17 NA 32

5(0} NA 22

690 NA 3,300

2{A,C} NA 5.4 {A}

1,000{C} 790 110

18 NA {B}

3{C} NA 0.0002

270 NA {B}

29 NA {B}

70 {C} NA 22

200(0} NA 120

5(0} NA 65

5(0} NA 94

7,300 NA 580

2,100 NA 25

320 NA 27(0}

50(0} NA 21

120 NA {B}

5.6E+5 NA 33

10,000 NA {B}

13.000 NA 32(0}

450 NA (B}

10 NA ~~ (8}

10 NA {B}

86 NA 22

65 NA 26

1.9 NA {B}

ID(P} NA {B}

180 (A} NA 8 (A)

1,800 NA {B}

2(0} NA 3.1

9.31 NA {B} 1

10,000(0} 280 59 :

5.900 (A} 5.000 (A) 81 (A.DJ :

Target
Method
Detection
Limit In
Water

NA

0.0001

0.1

1.0E-5

1

1

1

1,000

2'

1

NA

1

1

NA

5

1

1

1

1

50

5

1

1

NA

NA

NA

1

50

NA

1

1

NA

400

20

50

1

NA

»

20

SOIL (ppb:ug/kg)
Direct Contact Value

Conwrwfcw ConvnorcW
Industrial Subcategory III Subcategory IV

3.2E+8 4.4E+8 1. OE+9 (6}

(0} (0} (0}

1 .OE+9 {6} 1 .OE+9 {G} 1 .OE+9 {6}

0.99 'ff* 1.4 2.9

9.5E+5 1.3E+6 2.7E+6

1.2E+5 1.7E+5 3.5E+5

4.9E+5 6.8E+5 1.4E-»«

2.5E-f7 3.4E+7 6.8E+7

3.0E+5 4^E+5 1.0E+6

1.6E+6 Z3E+8 4.6E+8

75E+5 1.1 E*6 2.6E+6

23,000 32,000 63,000

5.9E+7 8.2E+7 1.9E+8

1.0E+« 1.5E+6 Z9E+6

8.8E+7 9.5E+7 22E«8

Z1E+7 ME+7 5.8E+7

4.4E+5 6.1 E+5 1̂ E+6

1.6E+6 Z2E+6 4.3E+6

Z6E+8 3.6E+8 7.3E+8

4.5E+8 6.3E+8 1.0E+9{G}

1.4E+7 1.9E+7 4.5E+7

3.4E+7 4.7E+7 1.1 E*8

Z6E+7 3.6E+7 8.5E+7

1.0E+9(G} 1.0E*9(G) 1.0E+9(G}

3.7E+8 S^E+8 1.0E+9{G}

1.0E+9{G} 1.0E49(G} 1.0E+9(G}

ZOE+7 Z7Ef7 6.4E+7

10 ID ID

ID ID 10

3.1E+6 4.3E+6 8.5E+fl

Z3E+6 3^E+6 6.4E+6

83,000 1iE+5 Z8E+5

ID(P} ID(P) ID(P}

3.9E+7 5.5E+7 1.3E-f8

6.5E+7 9.2E*7 1.8E+8

11,000 16,000 . 31,000

68,000. 95,000. Z2E+5. I

1.0E+9(G) 1.0E+9{G) 1.0E+9(G} :

1.0E+9{G} 1.0E*9{G) 1.0E+9(G} 1

_ Target
Method
Detection
Limit hi
Sol

NA

0.01

20

0.001

10

10

10

10,000

500

10

NA

170

20

NA

330

10

10

10

10

1.700

330

50

10

NA

NA

NA

50

500

NA

10

10 I

NA I

20,000

1,000

100

10

30

.000
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(A) BadqitJund, as defined in Rule 701 (c),rnay be suDsttutedtfh^

{B} Chemical hasajBier not been evaluated or an inadequate data base precludes the development of a GSI value.
Contact an ERD tODdcotogist for assistance. ~ )

State of Mfchtoan DrinUng Water Stendand estabish«dpureuarttoSectk)n5<rftheSafer>inWng Water Act, Act
No. 399 of the Pubic Acts of 1978 used as the default,

{D) GSI vatoebpH. temperature, of water hardness dependent Contact an ERDtoxkatogist far detais.

(3 Chemical, due to is pnysfcochemfcaJ properties, is not expected to leach ttwou^ sols to grouno^atef under

(F) Professional Judgment used to detomrine that 50 ppb of aluminiim in drMdng water is protective of hianan

{G} C îerta exceeds 100% in sol, hen» I b reduced to 100%.

{H} Cra^tab based on apjto*nlirnpw (̂pnytotox^

{1} Valence apecfcchnxnium date (T>m and & VI) n^^ be compared to the sam^
criteria. If analytical data are provUed for TotaT chromium only, then values for dwomwrn VI must be appied as
the cleanup criteria. CtaomkmUl cleanup oilcan only be î  at s^
from being used as a pubic water supply, currently or in the future.

(J} Chemical may tepnnant in several bomer forms. IsomerspecMcuinte îalOig must be combined for
comparison to criteria. Contact an ERD toodcotogist for further explanation.

{K} Two <Werei*airty*^methc<b and tarpM method
Operational Memorandum f6 for«

<L) Craeiia developed using the U.S. B»A mtagnted Uptake BWdnetic Model for chidren. No nsfc assessment
mnflyavalabie to evaluated H ĵher level may be acceptable ffsoi

' migrating oft^stewl not impact adjacent properties.
I for farther explanation.

M

fOJ Use2.37>7COO-to)dctyequtva*en» lactoî (TEFs) for other chtoinMed and /crbroowated
chlonnated and/or bnariinatê  Contact

Alpotontfal sources of ntrogen-nirate must be combined and companxl to nlnMe criteria. Contact an ERO

CiiaiteforcanJnop^ntepciyniidearaiDiiiafc
potenttal potencies' (RPPs) to benzo(a)pyrene.

(R> Chemical may be reactive in soi.

(S> ConcantntfonsoftrliaJonjelhanesingrowidw
baaed drinking water vakw of 100 ppb.

(T) Toxic Substances Control Act, SubpartG-PCB SpM Cleanup Poicy standanls may be more restrictive.

D * Inadequate data to develop criterion; NA « Not avaiabte.
8



ENVIRONMENTAL RESPONSE DIVISION

OPERATIONAL MEMORANDUM #14, REVISION 2

ERRATA SHEET
JUNE 8, 1995

Page 1. Disclosure statement prior to paragraph 1
THIS OPERATIONAL MEMORANDUM WILL TAKE EFFECT ONLY WHEN HOUSE BILL 1596 IS SIGNED
INTO-LAWr HOUSE BILL 4596, AS AMENDED BY THE SENATE, WAS SIGNED INTO LAW AND
BECAME EFFECTIVE ON JUNE 5, 1995.

Page 1. Paragraph 1
Revision 4 of this Operational Memorandum reflects changes made as a result of two major legislative actions:
(1) the incorporation of the Michigan Environmental Response Act (MERA), 1982 PA 307, as amended, (2)-into the
Natural Resources and Environmental Protection Code, 1994 PA 451; and (2) the 1995 amendments to Part 201
contained in House Bill 4596, as amended by the Senate (1995 PA 71).

Page 12. Last Paragraph
The attenuation- adherence factor of 1 .0 mg/cm2 is the value recommended by EPA (EPA, 1991).

Page 10. Paragraph beginning with "An RSG is only..."
An RSC is only used for groundwnter criteria; it has boon eliminated from the direct contact soil equations. It'a use

mduatriol/oommef eial-9eenarie-ta-eonsi3teat^vith-th& reaidential-equatiensr

Add the following sentences at the end of this paragraph:
The RSC for the direct contact soil equations is 100%. These RSC values represent default values to be used
unless compound and site-specific data are available to demonstrate that a different source contribution is
appropriate.

Page 1 1. Generic Industrial Direct Contact Soil Criterion Algorithm
Insert the RSC into the equation for the industrial direct contact soil criterion algorithm for noncarcinogens.

NONCARCINOGENS: HOxRfDxBWxATxCFjcflyC _
EFxEDxFCx[(IR.xAEj) + (SAxAFxAEd)]

Insert the following in the list of default values for the industrial direct contact soil criterion algorithm for
noncarcinogens.

RSC (relative source contribution) = /

Page 19. Generic Commercial Direct Contact Soil Algorithm
Insert the RSC into the equation for the commercial direct contact soil criterion algorithm for noncarcinogens.

NONCARCINOGENS: _ HO x RfD x BW x AT x CF x RSC _
(EF x FD) x ED x FC x [(IR. x AEj) + (SA x AF x AEd)]

Insert the following in the list of default values for the commercial direct contact soil criterion algorithm for
noncarcinogens.

RSC (relative source contribution) = 1



MICHIGAN DEPARTMENT OF NATURAL RESOURCES

INTEROFFICE COMMUNICATION

September 30, 1993

TO: Environmental Response Division Staff

FROM: Alan J. Howard, Chief, Environmental Response Division

SUBJECT: NERA Operational Memorandum #15: Default Type A Cleanup Criteria

In order to facilitate cleanup decisions at sites at which naturally occurring
metals may be of concern, the following acceptable default Type A soil cleanup
criteria have been established. These values are based on analysis of the
database for the Michigan Background Soil Survey (April 1991) which Is
maintained by Waste Management Division (HMD). They represent the mean plus
one standard deviation for HMD data from combined clay, topsoll and sand
categories. The values are presented In two significant figures. Data should
be rounded to two significant figures for comparison.

Table 1: ACCEPTABLE DEFAULT VALUES
TYPE A SOIL CLEANUP CRITERIA

Substance

Aluminum
Arsenic
Barium
Cadmium
Cobalt
Chromium (total)
Copper
Cyanide

Acceptable
Concentration fmq/kal

6900
5.8
75
1.2
6.8
18
32
0.39

Acceptable
Substance Concentration fmo/kg1

Iron 12000
Mercury 0.13
Lithium 9.8
Manganese 440
Nickel 20
Lead 21
Selenium 0.41
Silver 1.0
Zinc 47

The default values apply as follows:

1. If measured concentrations at a site do not exceed the values listed 1n
Table 1, site specific samples to establish background are not required.

2. The values apply to all soil types, statewide.

3. It Is acceptable to establish a site-specific background concentration
higher than the default values. Such sampling should be conducted
according to requirements in existence before the issuance of this
memorandum. Comparison of site values is made against the mean plus
three standard deviations calculated from background samples as provided
for in existing ERD guidance regarding verification of soil remedtatfoTr.
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4. Staff also may approve Type A cleanups based on a regionally proximate
background value higher than the default values. Comparison should be
made as in #3, above.

This memorandum is intended to provide guidance to Division staff to foster
consistent application of the Michigan Environmental Response Act (1982 PA
307, as amended) and the Administrative Rules promulgated thereunder. This
document is not intended to convey any rights to any parties nor create any
duties or responsibilities under law. This document and matters addressed
herein are subject to revision.

Any questions about this memorandum should be directed to Bill Iversen at
517-373-0907.

rev,
cc: Dennis Drake, Air Quality Division

Bob Miller, Surface Water Quality Division
Tom Sega11, Geological Survey Division
Jim Sygo, Haste Management Division



PART 201
Environmental Remediation

This document contains Part 201 (Environmental Remediation) of the Natural Resources and
Environmental Protection Act, 1994 PA 451, as amended - -an act to protect the environment
and natural resources of the state of Michigan. This document replaces and updates the
revised September 1996 printing of Part 201 in its entirety to now include the April 1 and
June 29, 2000 amendments (65 PA of 2000; 254 PA of 2000 respectively), the May 27 and
December 17, 1999 amendments (30 PA of 1999; 196 PA of 1999 respectively) and the July 7,
1997 amendments (61 PA of 1997) to Part 201.

For further information, contact:

Michigan Department of Environmental Quality
Environmental Response Division

P.O. Box 30426
Lansing, Michigan 48909

Telephone: 517-373-9837
www.deq.state.mi.us/erd

The Michigan Department of Environmental Quality (DEQ) will not discriminate against any individual or group on the
basis of race, sex, religion, age, national origin, color, marital status, disability, or political beliefs. Questions or
concerns should be directed to the MDEQ Office of Personnel Services, P.O. Box 30473, Lansing, Ml 48909.

Printed by authority of Michigan Department of Environmental Quality
Total # copies printed: 2,500; cost per copy: $.96; total cost: $2,398.15

JohnEngler, Governor * RussellJ. Harding, Director



PREFACE

Part 201 of the Natural Resources and Environmental Protection Act is reprinted under the editorial direction of
the Legislative Service Bureau from the text of the Michigan Compiled Laws, supplemented through Act 254 of the
2000 Regular Session of the Michigan Legislature.

Materials in boldface type, particularly catchlines and annotations to the statutes, are not part of the statutes as
enacted by the Legislature.

• Legal Editing and Law Publications Division
Legislative Service Bureau
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NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION ACT (EXCERPTS)

Act 451 of 1994

AN ACT to protect the environment and natural resources of the state; to codify, revise, consolidate, and classify laws
relating to the environment and natural resources of the state; to regulate the discharge of certain substances into the
environment; to regulate the use of certain lands, waters, and other natural resources of the state; to prescribe the powers and
duties of certain state and local agencies and officials; to provide for certain charges, fees, and assessments; to provide
certain appropriations; to prescribe penalties and provide remedies; to repeal certain parts of this act on a specific date; and to
repeal certain acts and parts of acts.

HbUrr. 1994, Act 451, Eft Mir. 30,1995;—Am. 1996. Act 434, Imd. Eff. Dec. 2,1996.

The People of the State of Michigan enact:

ARTICLE II POLLUTION CONTROL

CHAPTER 7: REMEDIATION

PART 201 ENVIRONMENTAL REMEDIATION

324.20101 Definitions.
Sec. 20101. (1) As used in this part:
(a) "Act of God" means an unanticipated grave natural disaster or other natural phenomenon of an exceptional, inevitable,

and irresistible character, the effects of which could not have been prevented or avoided by the exercise of due care or
foresight.

(b) "Agricultural property" means real property used for fanning in any of its branches, including cultivating of soil;
growing and harvesting of any agricultural, horticultural, or floricultural commodity; dairying; raising of livestock, bees,
fish, fur-bearing animals, or poultry; turf and tree farming; and performing any practices on a farm as an incident to, or in
conjunction with, these fanning operations. Agricultural property does not include property used for commercial storage,
processing, distribution, marketing, or shipping operations.

(c) "Attorney general" means the department of the attorney general.
(d) "Baseline environmental assessment" means an evaluation of environmental conditions which exist at a facility at the

time of purchase, occupancy, or foreclosure that reasonably defines the existing conditions and circumstance at the facility so
that, in the event of a subsequent release, there is a means of distinguishing the new release from existing contamination.

(e) "Board" means the brownfield redevelopment board created in section 20104a.
(f) "Department" means the director of the department of environmental quality or his or her designee to whom the

director delegates a power or duty by written instrument.
(g) "Director" means the director of the department of environmental quality.
(h) "Directors" means the directors or their designees of the departments of environmental quality, community health,

agriculture, and state police.
(i) "Disposal" means the discharge, deposit, injection, dumping, spilling, leaking, or placing of any hazardous substance

into or on any land or water so that the hazardous substance or any constituent of the hazardous substance may enter the
environment or be emitted into the air or discharged into any groundwater or surface water.

(j) "Enforcement costs" means court expenses, reasonable attorney fees of the attorney general, and other reasonable
expenses of an executive department that are incurred in relation to enforcement under this part or rules promulgated under
this part, or both.

(k) "Environment" or "natural resources" means land, surface water, groundwater, subsurface, strata, air, fish, wildlife, or
biota within the state.

(/) "Environmental contamination" means the release of a hazardous substance, or the potential release of a discarded
hazardous substance, in a quantity which is or may become injurious to the environment or to the public health, safety, or
welfare.

(m) "Evaluation" means those activities including, but not limited to, investigation, studies, sampling, analysis, development
of feasibility studies, and administrative efforts that are needed to determine the nature, extent, and impact of a release or
threat of release and necessary response activities.

(n) "Exacerbation" means the occurrence of either of the following caused by an activity undertaken by the person who
owns or operates the property, with respect to existing contamination:
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(i) Cootamhutiao that has migrated beyond the boundaries of the property which is the source of the release at levels
above cleanup criteria specified in section 20120a(lXa) unless a criterion is not relevant because exposure is reliably
restricted |nnmijat to section 20120b.

(u) A change m facility conditions that increases response activity costs.
(o) "FacflitT* means any area, place, or property where a hazardous substance in excess of the concentrations which

satisfy the requirements of section 20120a(l)(a) or (17) or the cleanup criteria for unrestricted residential ose under part 213
has been released, deposited, disposed of, or otherwise comes to be located. Facility does not indnde any area, place, or
Moperty at which response activities have been completed which satisfy the cleanup criteria for the residential category
provided for in section 20120a(lXa) and (17) or at which corrective action has been completed under part 213 which
satisfies *fcg cleanup fiMriia for unrestricted residential use.

(p) "FeasMiry study" means a process for developing, evaluating, and selecting appropriate response activities.
(q) Tbrecloare" means possession of a property by a lender on which it has foreclosed on a security interest or the

expiration of a bnrfid redemption period, whichever occurs first
(r) "Free product" means a hazardous substance in a liquid phase equal to or greater than IK inch of measurable thickness

that is not dissolved in water and that has been released into the environment.
tthe cleanup and redevelopment fund established in section 20108.

lance" means 1 or more of the following, but does not include fruit, vegetable, or field crop residuals
or |n«««-»**'"g by-products, or aquatic plants, that are applied to the land for an agricultural ose or for use as an animal feed, if
the «se is rmiumnt with generally accepted agricultural management practices developed pursuant to the Michigan right to
farm act. Act No. 93 of the Public Acts of 1981. being sections 286.471 to 286.474 of the Michigan Compiled Laws:

(i) Any «"h**fir^ that the department demonstrates, on a case by case basis, poses an unacceptable risk to the public
, safety, or welfare, or the environment. f«?r*M*"ie the fate of the material, dose-response, toxkaty, or adverse impact

(n) Hazardous lululm r as defined in the comprehensive environmental response, compensation, and liability act of
1980, Pabfic Law 96-510, 94 StaL 2767.

(in) Haiairlom waste as <if fined in part 111.
(rV) Petroleum as described in part 213.
(n) Interim icspome activity1* means the cleanup or removal of a released hazaidous substance or the taking of other

actions, prior to the Jmpiriimtalion of a remedial action, as may be necessary to prevent, minimize, or mitigate injury to the
pnbiic health, safety, or welfare, or to the environment Interim response activity also includes, bat is not limited to,
measures to Kuril access, replacement of water supplies, and temporary relocation of people as determined to be necessary by
the department. In addition, interim response activity means the taking of other actions as may be necessary to prevent,
""*'""", or iimjgjtr a threatened release.

(v) "Lender* means any of the following:
(i) A state or nationally chartered bank.
(n) A state or federally chartered savings and loan association or savings bank.
(til) A state or federally chartered credit union.
(en) Any other state or federally chartered lending institution or regulated affiliate or regulated subsidiary of any entity

fasted in this snbpangraph or subpangrapbs (i) to (iu).
(v) An insniance company authorized to do business in this state pursuant to the insurance code of 1956, Act No. 218 of

the Public Acts of 1956, being sections 500.100 to 500.8302 of the Michigan Compiled Laws.
(M) A motor vehicle finance company subject to the motor vehicle finance act, Act No. 27 of the Extra Session of 1950,

being sections 492.101 to 492.141 of the Michigan Compiled Laws, with net assets in excess of $50,000,000.00.
(vn) A foreign bank.
(via) A retirement fund regulated pursuant to stale taw or a pension fund regulated pursuant to federal law with net assets

in
(a) A stale or federal agency authorized by law to bold a security interest in real property or a local unit of government

holding • reversionary merest in real property.
(r) A nonprofit tax exempt organization created to promote economic development in which a majority of the organization's

assets are held by a local unit of government
(ri) Any other person who loans money for the purchase of or improvement of real property.
(m) Any person who retains or receives a security interest to service a debt or to secure a performance obligation.
(w) "Local heath department" means that term as defined in section 1105 of the public health code, Act No. 368 of the

Pnbiic Acts of 1978, being section 333.1 105 of the Michigan Compiled Laws.
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(x) "Local unit of government" means a county, city, township, or village, an agency of a local unit of government, an
authority or any other public body or entity created by or pursuant to state law. Local unit of government does not include
the state or federal government or a state or federal agency.

(y) "Operator" means a person who is in control of or responsible for the operation of a facility. Operator does not include
either of the following:

(i) A person who holds indicia of ownership primarily to protect the person's security interest in the facility, unless that
person participates in the management of the facility as described in section 20101a.

(ii) A person who is acting as a fiduciary in compliance with section 20101b.
(z) "Owner" means a person who owns a facility. Owner does not include either of the following:
(i) A person who holds indicia of ownership primarily to protect the person's security interest in the facility, including,

but not limited to, a vendor's interest under a recorded land contract, unless that person participates in the management of the
facility as described in section 20101a.

(ii) A person who is acting as a fiduciary in compliance with section 20101b.
(aa) "Permitted release" means 1 or more of the following:
(i) A release in compliance with an applicable, legally enforceable permit issued under state law.
(ii) A lawful and authorized discharge into a permitted waste treatment facility.
(Hi) A federally permitted release as defined in the comprehensive environmental response, compensation, and liability

act of 1980, Public Law 96-510,94 Stat. 2767.
(bb) "Release" includes, but is not limited to, any spilling, leaking, pumping, pouring, emitting, emptying, discharging,

injecting, escaping, leaching, dumping, or disposing of a hazardous substance into the environment, or the abandonment or
discarding of barrels, containers, and other closed receptacles containing a hazardous substance. Release does not include
any of the following:

(i) A release that results in exposure to persons solely within a workplace, with respect to a claim that these persons may
assert against their employers.

(ii) Emissions from the engine exhaust of a motor vehicle, rolling stock, aircraft, or vessel.
(Hi) A release of source, by-product, or special nuclear material from a nuclear incident, as those terms are defined in the

atomic energy act of 1954, chapter 1073, 68 Stat. 919, if the release is subject to requirements with respect to financial
protection established by the nuclear regulatory commission under section 170 of chapter 14 of title I of the atomic energy
act of 1954, chapter 1073,71 Stat. 576,42 U.S.C. 2210, or any release of source by-product or special nuclear material from
any processing site designated under section 102(aXl) of title I or 302(a) of title III of the uranium mill tailings radiation
control act of 1978, Public Law 95-604,42 U.S.C. 7912 and 7942.

(iv) If applied according to label directions and according to generally accepted agricultural and management practices,
the application of a fertilizer, soil conditioner, agronomically applied manure, or pesticide, or fruit, vegetable, or field crop
residuals or processing by-products, aquatic plants, or a combination of these substances. As used in this subparagraph,
fertilizer and soil conditioner have the meaning given to these terms in part 85, and pesticide has the meaning given to that
term in part 83.

(v) A release does not include fruits, vegetables, field crop processing by-products, or aquatic plants, that are applied to
the land for an agricultural use or for use as an animal feed, if the use is consistent with generally accepted agricultural and
management practices developed pursuant to the Michigan right to farm act, Act No. 93 of the Public Acts of 1981, being
sections 286.471 to 286.474 of the Michigan Compiled Laws.

(cc) "Remedial action" includes, but is not limited to, cleanup, removal, containment, isolation, destruction, or treatment
of a hazardous substance released or threatened to be released into the environment, monitoring, maintenance, or the taking
of other actions that may be necessary to prevent, minimize, or mitigate injury to the public health, safety, or welfare, or to
the environment.

(dd) "Remedial action plan" means a work plan for performing remedial action under this part.
(ee) "Response activity" means evaluation, interim response activity, remedial action, demolition, or the taking of other

actions necessary to protect the public health, safety, or welfare, or the environment or the natural resources. Response
activity also includes health assessments or health effect studies carried out under the supervision, or with the approval of,
the department of public health and enforcement actions related to any response activity.

(ff) "Response activity costs" or "costs of response activity" means all costs incurred in taking or conducting a response
activity, including enforcement costs.

(gg) "Security interest" means any interest, including a reversionary interest, in real property created or established for the
purpose of securing a loan or other obligation. Security interests include, but are not limited to, mortgages, deeds of trusts,
liens, and title pursuant to lease financing transactions. Security interests may also arise from transactions such as sale and
leasebacks, conditional sales, installment sales, trust receipt transactions, certain assignments, factoring agreements, accounts
receivable financing arrangements, consignments, or any other transaction in which evidence of title is created if the
transaction creates or establishes an interest in real property for the purpose of securing a loan or other obligation.
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(hh) "Site" means the location of environmental contamination.
(a) Threatened release" or "threat of release" means any circumstance that may reasonably be anticipated to cause a

release.
(2) As used in dns put, the phrase "a person who is liable" includes a person who is described as being subject to liability

in section 70126. The phrase "a person who is liable" does not presume that liability has been adjudicated.
mftrp m*.*a*il.a.*m-3*.l9»i— ABL I*M. Aa 71. M. EK. JMC 3. IWfc-Vtat. I9W. An 117. had Eff. J— r». 19*5;— *•. MM. Aa ll5.M-CB:ihi.t. t*»fc— AJB. l*«,Acl
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32«\20101a Participation to mamymam of faca^ by 1^̂
Sec. 20101a_ (1) For puiposes of this part, a lender holding a security interest in a facility participates in die management

of the facility if that leader engages in acts of facility management that constitute actual participation in the management or
operational attain of a facility and that exceed die mere capacity to irifliience, cv abu^ to iafteencc, or the iniexeicised right
to control facibty operations. A lender holding a security interest is participating in the management of a facility, while the
bmiowci is still hi possession of tfaefacflity encumbered by the security mterest, tfo^ lender holding a sccnrity interest does
any of dte following:

(a) Exercises decision making control over die borrower's environmental compliance.
leapnmfjhiKfy for tty hnmaigrU haraidnog gihstancfe handling nr disposal prarticr*

(c) Eicfcget control at a level comparable to dtat of a manager of the borrower's cnuapiise, such dot the holder has
aanuned or laauTnliil responsibility for die overall management of the enterprise rnaanpassuig die day-to-day decision
making of the enterprise with respect to either or both of die following:

(OEnviroBmaalcompliB.ce.
(a) AD, or substantiaDy aD. of die operational aspects of die enterprise other than einriroamental compliance. As used in

dm sabpangrapa, "operational aspects of the enterprise" includes functions such as that of facility or plant manager,
t. chief operating officer, or chief executive officer. Operational aspects of the enterprise do not include

I or administrative aspects of d»e enterprise such as that of credit manager, accounts payable or receivable
T, controller, chief financial officer, or similar functions.

(2) For purposes of tins part, die foOowmg do not constitute participation in the management of a facility by a lender
aoUaaj a security interest in die facility:

(a) The mere capacity to ••*!•>««•». or ability to influence, or the nnexercised right to control facility opaaliuns.
(b) An act or omission prior to die time that indicia of ownership are held primarily to protect a secinity interest.
(c) Undertaking or requiring an eaviraameatal inspection of the facility in which indicia of ownership are to be held, or

\ a prospective bonower to undertake response activities at a facility or to coniply or onie into compliant whether
• time dial indicia of ownership are held primarily to protect a security interest, with any applicable

law, rule, or regulation.
(d) Actions dot are ""r»"««««« with holding ownership indicia primarily to protect a security interest The authority of die

leader holding a security interest to take such actions may, but need not, be contained m contractual or odjer documents
specifying requirements for financial, environmental, and other warranties, covenants, conditions, representations, or

; from the bonower. Loan policing and workout activities cover and include aD activities up to foreclosure and its

(e) Pgpgiqg in policing activities prior to foreclosure if die lender holding a security interest does not by such actions
participate a ttKnunageuiea of the racOrty as de
banted to, ir>i"ic die borrower to undertake response activities at the facility during the term of the security interest;
rrquiiiag fe bouowu to comply or come into comphancr with applicable federal, state, and local environmental and odwr
laws, rales, and regulations during die term of the security interest; and securing or exerdsmg authority to monitor or inspect
tne facility ia which indicia of ownership are maintained, including on-site inspections, or the borrower's business or

, doling the term of die security interest A lender holding a security interest tint engages in workout
activities prior to fbieclosuie and hs equivalents will remain within the exemption if die lender holding a security interest
docs not by such action participate in die nunagrnienl of the facility.

(3) As used in das section, "workout" refers to those actions by which a lender holding a security interest, at any time
prior to forccloaac or its equivalent, seeks to prevent, cure, or mitigate a default by die borrower or obligor or to preserve, or
prevent die dnmnotion of, tne value of die security. Workout activities include, but are not limited to, restructuring or

ok terms of die security interest; requiring payment of additional rent or interest; exercising forbearance;
°* """"̂ "g rights pursuant to an assignment of accounts or otiier amounts owing to an obbgor; requiring or

xercising rights pursuant to an escrow agreement pertaining to amounts owing to an obbgor; and providmg specific or
general financial or odier advice, suggestions, counseling, or guidance.
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324.20101 b Liability of lender as fiduciary or representative for disabled person; responsibilities.
Sec. 201015. (1) A lender or other person who has not participated in the management of a property as described in

section 20101a before assuming ownership or control of the property as a fiduciary, as defined by section 1104 of the estates
and protected individuals code, 1998 PA 386, MCL 700.1104, or in a representative capacity for a disabled person under
section 5501 of the estates and protected individuals code, 1998 PA 386, MCL 700.5501, and that is acting or has acted in a
capacity permitted by the estates and protected individuals code, 1998 PA 386, MCL 700.1101 to 700.8102, is not personally
liable as an owner or operator of the property under this part. This subsection does not do either of the following:

(a) Relieve the fiduciary from personal liability as the result of the fiduciary's assumption of personal liability, or
negligence, gross negligence, or reckless, willful, or intentional misconduct.

(b) Prevent a claim against the assets that are part of or all of the estate or trust that contains the facility; another estate or
trust of the decedent, grantor, ward, or other person whose estate or trust contains the facility that is administered by the
lender or other person; or another estate or trust of the decedent, grantor, ward, or other person whose estate or trust contains
the facility. Such a claim may be asserted against the fiduciary in its representative capacity, whether or not the fiduciary is
personally liable.

(2) A lender that has not participated in the management of a property as described in section 20101a before assuming
ownership or control of the property in a fiduciary capacity, and under a fiduciary agreement entered into on or before
August 1,1990 owns or controls the property in a fiduciary capacity that is authorized by the banking code of 1969,1969 PA
319, MCL 487.301 to 487.598, or the national bank act, chapter 106, 13 Stat. 99, is not personally liable as an owner or
operator of the property under this part. This subsection does not do either of the following:

(a) Relieve the fiduciary from personal liability as the result of the fiduciary's assumption of personal liability,
negligence, gross negligence, or reckless, willful, or intentional misconduct.

(b) Prevent a claim against the assets that are part of or all of the estate or trust that contains the facility; another estate or
trust of the decedent, grantor, ward, or other person whose estate or trust contains the facility that is administered by the
lender; or another estate or trust of the decedent, grantor, ward, or other person whose estate or trust contains the facility.
Such a claim may be asserted against the fiduciary in its representative capacity, whether or not the fiduciary is personally
liable.

(3) A lender that has not participated in the management of a property as described in section 20101a before assuming
ownership or control of the property in a fiduciary capacity, and under a fiduciary agreement entered into after August 1,
1990 owns or controls the property in a fiduciary capacity that is authorized by the banking code of 1969,1969 PA 319,
MCL 487.301 to 487.598, or the national bank act, chapter 106, 13 Stat. 99, that has served only in an administrative,
custodial, or financial capacity with respect to the property, and has not exercised sufficient involvement to control the
owner's or operator's handling of a hazardous substance, is not personally liable as an owner or operator of the property
under this part. This subsection does not do either of the following:

(a) Relieve the fiduciary from personal liability as the result of the fiduciary's assumption of personal liability,
negligence, gross negligence, or reckless, willful, or intentional misconduct.

(b) Prevent a claim against the assets that are part of or all of the estate or trust that contains the facility; another estate or
trust of the decedent, grantor, ward, or other person whose estate or trust contains the facility that is administered by the
lender; or another estate or trust of the decedent, grantor, ward, or other person whose estate or trust contains the facility.
Such a claim may be asserted against the fiduciary in its representative capacity, whether or not the fiduciary is personally
liable.

Hktorr: Add. 1995, Aa 71. Imd Eff. June S. 1995;—Am. 2000. Act 65, Eff. Apr. 1,2000.

324.20102 Legislative finding and declaration.
Sec. 20102. The legislature hereby finds and declares:
(a) That there exist in this state certain facilities containing hazardous substances that pose a danger to the public health,

safety, or welfare, or to the environment of this state.
(b) That there is a need to provide for a method of eliminating the danger of environmental contamination caused by the

existence of hazardous substances at facilities within the state.
(c) That it is the purpose of this part to provide for appropriate response activity to eliminate unacceptable risks to public

health, safety, or welfare, or to the environment from environmental contamination at facilities within the state.
(d) That there is a need for additional administrative and judicial remedies to supplement existing statutory and common

law remedies.
(e) That the responsibility for the cost of response activities pertaining to a release or threat of release and repairing

injury, destruction, or loss to natural resources caused by a release or threat of release should not be placed upon the public
except when funds cannot be collected from, or a response activity cannot be undertaken by, a person liable under this part.
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(f) That tiabOny for response activities to address environmental contamination should be imposed npon those persons
who are responsible for the environmental cootamnutKxi.

(g) That to the exteat possible, consistent with requirements under this part and rates promulgated under this part,
response activities shall be undertaken by persons liable under this part.

(h) That thii part is intended to provide remedies for facilities posing any threat to the public health, safely, or welfare, or
to the environment, regardless of whether the release or threat of release of a hazardous substance occurred before or after
October 13, 1982, the effective date of the former environmental response act. Act No. 307 of the Public Acts of 1982, and
for this purpose this part shall be given retroactive application. However, criminal and dvO penalties provided in this part
diaO apply to violations of this part that occur after July 1, 1991.

(i) That a facility that is owned by the federal government, the state, or a local unit of government, or a facility where a
ideate or threat of release is caused by the federal government, the state, or a local unit of guveininent, should not be treated
dUfciuilly interm of the expenditure of money for response activities than any faculty.

(j) That if a person who is liable under section 20126 is the state or a local unit of government, this part should be
enfoiced by the attorney general and the department in the same manner as it would be for any other person who is liable

(k) That DBS pad is not intended to impose penalties or exemplary damages upon parties rmnrtnrthig response activities
puraiant to a decree or order to which the United Slates is a party.

(0 That this part is mtcndrd to foster the redevelopment and reuse of vacant manufacturing farimiBS and abandoned
adustiial sites that have economic development p»*^rif>, if that redevelopment or reuse assures the protection of the public
• , -IA , , r.j, — , -if-,- mafcjj ••.- •«.,;, n -nesBB, samy, wcuaic, ana me envrronmenL

(•) That it is the intent of the legislature (hat, in implementing this part, the department shall act reasonably in its exercise

32420102a AppakabBty of provisions in effect on May 1, 1996 to certain actions; incorporation by

Sec. 20102*. (1) Mni«»i«l»»i*iiHi«e any other provision of this part, the following actions shall be governed by the
provisions of IBB part that were in effect on May 1,1995:

(a) Any judicial action or daim in bankruptcy that was initialed by any person on or before May 1,199S under this part.
(b) An admkmualive order that was issued on or before May 1.199S pursuant to section 20119.
(c) An enfoiceableagiecinentwith the state entered into on or before May 1.1995 by any person under this part.
(2) For purposes of tins section, the provisions of this part that were hi effect on May 1,1995 are hereby incorporated by

Kttnutt.
(3) Notwithstanding subsection (1), npon request of a person implementing response activity, die department shall

i in a plan for response activity to be consistent with sections 20118 and 20120a.

32420103
Sec. 20103. The department shall seek federal assistance for response activities required at facilities in this state.
HMMy: MM. *i«LBLI

32420104 Coordination of activities, rules; damages; use of nonuse valuation methods; applicability of
provisions to certain bankruptcy at lions or claims.
Sec. 20104. (1) The department shall coordinate all activities required under this part and shall promulgate rules to

provide for dK performance of response activities, to provide for the assessment of damages for injury to, destruction of, or
loss of natural resources resulting from a release, and to implement the powers and duties of the department under this part,
and as othtiwac ntctiiary to cany out the rtqunrmf iits of this part.

(2) Claims for natural resource damages may be pursued prior to promulgation of rules but only in accordance with
principles of scientific and economic validity and reliability. Contingent nonuse valuation methods or similar nonuse
valuation methods shall not be utilized and damages shall not be recovered for nonuse values unless and until rules are
promnlgated that estabbsh an appropriate means of duet turning such damages.

(3) A f«»ii»p«n nonuse valuation method or similar nonuse valuation method shall not be utilized for natural resource
damage calculations unless a determination is made by the department that such a method satisfies principles of scientific
and economic validity and reliability and rules for utilizing a contingent nonuse valuation method or a similar nonuse
valuation method are subsequently promulgated.
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(4) The provisions in this section related to natural resource damages as added by the 1995 amendatory act that amended
this section do not apply to any judicial or administrative action or claim in bankruptcy initiated on or before March 1,1995.

HMory: 1994, Act 431, Eft. Mir. 30,1995;—Am. 1995, Act 71, Imd. EfT. June 5,1995.

324.20104a Brownfield redevelopment board; creation; membership; quorum; business conducted at
public meeting; writings subject to freedom of information act; duties and responsibilities.
Sec. 20104a. (1) The brownfield redevelopment board is created within the department of environmental quality.
(2) The board shall consist of the following members:
(a) The director of the department of environmental quality or his or her designee.
(b) The director of the department of management and budget or his or her designee.
(c) The chief executive officer of the jobs commission or his or her designee.
(3) A majority of the members of the board constitute a quorum for the transaction of business at a meeting of the board.
(4) The business which the board may perform shall be conducted at a public meeting of the board held in compliance

with the open meetings act, Act No. 267 of the Public Acts of 1976, being sections 15.261 to 15.275 of the Michigan
Compiled Laws.

(5) A writing prepared, owned, used, in the possession of, or retained by the board in the performance of an official
function is subject to the freedom of information act, Act No. 442 of the Public Acts of 1976, being sections 15.231 to
15.246 of the Michigan Compiled Laws.

(6) The board shall implement the duties and responsibilities as provided in this part and as otherwise provided by law.
aoory. Add. 1996, Act 383, Imd. Eff. July 24,1996.

324.20105 Duties of department; notification of inclusion on list; removal of site from list; "list" defined.
Sec. 20105. (1) The department shall do all of the following:
(a) Upon discovery of a site, identify and evaluate the site for the purpose of assigning to the site a priority score for

response activities. Upon assignment to the site of a priority score for response activity, the site shall retain the same score
assignment unless a substantial body of data is provided to or available to the department indicating to the department that a
substantial change in the score is warranted, and a person requests rescoring for a site during the annual public comment
period following the publication of the list, or. the department determines that rescoring is appropriate.

(b) Develop 1 or more numerical risk assessment models for assessing the relative present and potential hazards posed to
the public health, safety, or welfare, or to the environment by each site identified pursuant to subdivision (a). The model, or
models if more than 1 is developed, shall provide a fair and objective site specific numerical score designating the relative
risk posed to the public health, safety, or welfare, or to the environment of each site.

(c) Include in rules promulgated under this part the numerical risk assessment model or models if more than 1 is
developed. The numerical risk assessment model or models shall be reviewed annually by the department to identify
potential improvements.

(d) Except as provided in subsection (9), submit to the legislature in November of each fourth year a list strictly derived
from the numerical risk assessment model or models provided for in this section that does all of the following:

(i) Includes all sites.
(if) Categorizes sites according to the response activity at the site at the time of listing and according to categories

established by rules.
(Hi) Indicates whether the owner of a site is the federal government, the state, or a local unit of government,
(iv) Indicates a change in the status of a site since the last previously prepared list.
(e) Maintain and make available to the public upon request records regarding sites where remedial actions have been

completed, including sites where land use restrictions have been imposed, if the records are not otherwise protected from
disclosure by law.

(f) Submit the list for public hearings geographically dispersed throughout the state. These hearings shall be completed at
least 30 days before the governor's annual budget recommendations to the legislature.

(g) Report to the legislature and the governor those sites that have been removed from the list pursuant to this section and
rules promulgated under this part and the source of the funds used to undertake the response activity at each of the sites.

(h) Publish a notice each fourth year in the Michigan register of the availability of, and submit to the standing committees
of the senate and the house of representatives that primarily consider issues pertaining to the protection of natural resources
and the environment, a report describing the response activity that is undertaken at each site where response activity is or has
occurred during the reporting period and the nature of the contamination that resulted in the necessity for that response
activity.
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(2) Following July 1, 1991, if the department has information identifying the owner of property that may be listed as a
site, the department shall make reasonable efforts to notify in writing the owner of the property and the local health
department and the municipality in which the site is located prior to including the site on the list. This subsection does not
provide a defense to liability.

(3) A site shall be removed from the list when the department's review of a site shows that the site does not meet the
criteria unrfifird in rales promulgated under dns part A site shall not be removed from this list until any necessary response
activity that meets the standards specified in rales promulgated under this part is complete.

(4) A person may request that a site be removed from the list by submitting a petition to the department A petition shall
include aO of the following information:

(a) A description and history of the site
(b) A description of the nature and extent of the environmental contamination that existed at the site at the time the site

was included on the list
(c) A description of the response activity undertaken to remedy the release or threat of a release, consistent with roles

promulgated under this part, or a description of the investigation conducted that supports the person's petition that the site
should be removed from the list without further response activity.

(d) An analysis of the effectiveness of the response activity undertaken to nanediate the release or threat of release. The
analysis shaD include site specific analytical data that documents the effectiveness of the response activity.

(e) Other site-specific information required by the department
(5) A person trrting the removal of a site from the list shall prepare and submit to the department the documentation

required by subsection (4). If response activities have been conducted by the department at the site, the department shall
prepare the dm inundation required by subsection (4).

(6) Within 30 days after receipt of the petition, the department shall determine whether a petition submitted under
tubiection (4) is administratively complete. Within 60 days after a determination that a petition is administratively complete,
the petitioner shall be notified by the depanuimt of the department's intent to remove the site from the list, or the petitioner
shaO be notified that the petition for removal of die she from the list dbes IK)< nx« the crtoeria for removal of the site from
the bst as determined by rule. Removal of sites from the list shafl be accon l̂isbed as part of the process descnliedm rdes
promulgated under this put. However, if the department concludes pursuant to subsection (3) that the cucmuslam ft warrant
removal of the she from the list before or at die next regularly scheduled bearing to be held in accordance with rules
promulgated under this part, the department shaQ prepare a notice of intent to remove the site from the Bst A notice of intent

fmnniinii rn«tMej»H tffa^miMf hy th> dfpftim-jn mA AM hr pnhlMigH in »f least 1 atmnfifa rf general

circulation that serves the area of the site and the notice of intent shall be provided to the local health derailment and the
mnuiryaHry in which the site is located Public comment on the notice of intent to remove the site from the site hist shall be
accepted for a period of not less than 30 days from the date of publication. The department may hold a public bearing on the

(7) The department shaO make a final determination whether to include the site on the next list The departiueut shall
* received in response to the notice described in subsection (6).

(8) The department shall notify the person that requested that the site be removed from the bst, the local health
department. and the municipality in which die sin; is located of the decision within 45 days of the end of the public comment
period provided for in the notice published puissant to subsection (6).

(9) If the department provides the information required to be included on the list prepared under this section on a
r**ifafrr data base that is «TT*wMf through public access computer terminals in each county in the state, the department
need not prepare a printed copy of the list

(10) As used in this section, -fist- means the list oVscribed in subsection
m**r rm fin rri.rwi^

324£0105a Sftes receiving state funds to conduct response activities; cornpaation. arrangement, and

Sec. 2010Sa. The department shall annually compile a list of sites that are receiving state funds to conduct response
activities, Tus fist shaO be ananged in alphabetical order. The department shall annually submit this list to the legislature.

32420108 Laval of flaming recommendation of governor.
Sec 20105. (1) The governor shaD include in his or her annual budget recommendations to the legislature a recommended

level of funding to provide for the activities necessary to implement this part
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(2) The governor's recommendations under this section shall be accompanied by a site specific description of the extent
of known or suspected environmental contamination, the recommended response activities to be undertaken, and an estimate
of cost of those response activities.

History: 1994, Act 451, BT. Mir. 30,1995.

324.20107 Tearing down, removing, or destroying sign or notice as misdemeanor; penalty.
Sec. 20107. A person who willfully tears down, removes, or destroys any sign or notice warning of the presence of

hazardous substances or marking boundaries of a facility subject to response activity under this part is guilty of a
misdemeanor punishable by imprisonment for not more than 90 days or a fine of not more than $500.00, or both.

Hlltorjr: 1994, Ad 451, Eff. Mir. 30,1995;—Am. 199S. Act 71, Imd. Eft. June 5,1995.

324.20107s Duties of owner or operator having knowledge of facility; liability for costs and damages;
compliance with section; applicability of subsection (1).
Sec. 20107a. (1) A person who owns or operates property that he or she has knowledge is a facility shall do all of the

following with respect to hazardous substances at the facility:
(a) Undertake measures as are necessary to prevent exacerbation of the existing contamination.
(b) Exercise due care by undertaking response activity necessary to mitigate unacceptable exposure to hazardous

substances, mitigate fire and explosion hazards due to hazardous substances, and allow for the intended use of the facility in
a manner that protects the public health and safety.

(c) Take reasonable precautions against the reasonably foreseeable acts or omissions of a third party and the consequences
that foreseeably could result from those acts or omissions.

(2) Notwithstanding any other provision of this part, a person who violates subsection (1) is liable for response activity
costs and natural resource damages attributable to any exacerbation of existing contamination and any fines or penalties
imposed under this part resulting from the violation of subsection (1) but is not liable for performance of additional response
activities unless the person is otherwise liable under this part for performance of additional response activities. The burden of
proof in a dispute as to what constitutes exacerbation shall be borne by the party seeking relief.

(3) Compliance with this section does not satisfy a person's obligation to perform response activities as otherwise
required under this part

(4) Subsection (1) does not apply to the state or to a local unit of government that is not liable under section 20126(3Xa),
(b), (c), or (e) or to a local unit of government that acquired property by purchase, gift, transfer, or condemnation prior to the
effective date of this section or to a person who is exempt from liability under section 20126(4Xc).

(5) Subsection (1) does not apply to a person who is exempt from liability under section 20126(3Xc) or (d) except with
regard to that person's activities at the facility.

Hbtorjr: Add.l995,Act71,lmd.Eff.Juiie5,1995;—Am. 1996, Act 115, Imd. Eff. Mir. 6,1996;—Am. 1996. Ad 310, IimL Off. July 24,1996;-^An. 1996, Act 383, Imd. Bff. July 24,1996.

324.20108 Cleanup and redevelopment fund; creation; deposit of assets into fund; subaccounts; unexpended
balance to be carried forward.
Sec. 20108. (1) The cleanup and redevelopment fund is created in the state treasury.
(2) The state treasurer may receive money or other assets from any source for deposit into the fund. The state treasurer

shall direct the investment of the fund. The state treasurer shall credit to the fund interest and earnings from fund
investments.

(3) In addition to the money received under subsection (2), the fund shall receive as revenue money collected by the
attorney general in actions filed under this part, collected by the state under this part, or collected by a person under section
20135(2). Money collected and placed into the fund under this subsection may be earmarked by the department for use at
specific sites.

(4) The state treasurer may establish subaccounts within the fund, and shall establish a subaccount for all money in the
former environmental response fund on the effective date of the 1996 amendments to this section. Proceeds of all cost
recovery actions taken and settlements entered into pursuant to this part, excluding natural resource damages, by the
department or the attorney general, or both, shall be credited to this subaccount.

(5) An unexpended balance within the fund at the close of the fiscal year shall be carried forward to the following fiscal
year.

1994, Act 451, Eff. Mv. 30,1995;—Am. 1996. Act ISO. Imd. Eff. July 24,W96.

324.20108a Revrtalization revolving loan fund; creation; deposit of assets into fund; investment; interest
and earnings; carrying forward unexpended balance; lump-sum appropriation; expenditure.
Sec. 20108a. (1) The revitalization revolving loan fund is created within the state treasury.
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(2) The state treasurer may receive money or other assets from any source for deposit into the revitalization revolving
Ion fond. The state treasurer shall direct the investment of the revitalization revolving loan fond. The state treasurer shall
credit to the revitalization revolving loan fund interest and earnings from revitalization revolving loan fund investments.

(3) An uiifipfaded balance within the revitalization revolving loan fund at the dose of the fiscal year shall be carried
forward to the following fiscal year.

(4) The dfnailuunt shall annually submit to the governor a request for a lump-sum appropriation from the revitalization
revolving loan find for loans pursuant to the revitalization revolving loan program under section 20108b.

(5) The drpaiupcnt shall expend money from the revitalization revolving loan fund, upon appropriation, only for the
revitalization Ion program created in section 201085.

32420108b n«»Ilnli Blhin unmlirinrj In MI uioramin
Sec. 20108b. (1) The department shall create a revitalization revolving loan program for the purpose of making loans to

certain local anils of government to provide for eligible activities at certain properties in order to promote economic

(2) To be ehgHe for a nan, applications most meet the following requirements:
(a) The applicant is a county, city, township, or village, or an authority established pursuant to the brownfield

redevelopment fi»«««-ftig act, provided that the municipality which created the authority pursuant to the brownfield
icdtvt lojjmtnt financing act commits to secure the loan with a pledge of the mmiiciriality'sfnDfrim and credit

(b) The application is for eligible activities at a properly within the applicant's jurisdiction that is a facfliry or is suspected
to be a taciuty based on uuiuit or historic use.

(c) The application is complete and submitted on a form provided by the department
(«•) TV

(e) The application is for efigMe activities only as provided for in subsection (3).
(3) EUjjbfc activities are limited to evaluation and demolition at the property or properties in u area-wide zone, and

cd to facflitaae evaluation arid demolition conducted prior to redevelopment of a property or
piopeities in n area-wide zone. Eligible activities include only those necessary to facilitate redevelopment Eligible
activities do not •dode activities necessary only to design or complete a remedial action that inDy complies with the

i of lection 20120a. AD errgjbie activities mast be consistent with a work plan or remedial action plan approved
in advance by the department under this part or parsnnt to section 15 of the brownfield redevelopment financing act Unless

i approved by the iBirtlm, only activities carried out and ousts incurred after cmulmu of a Ion agreement are

(4) The dVpaHrntnt shaD provide for at least 1 application cyde per fiscal year. Prior to each application cyde, the
l»ifiiiMrt shall develop written instructions for prospective applicants induding the criteria that win be used in application

(5) Final application decisions shall be made by the department within 4 months of the application deadline.
(6) A canpieae application shall include the foOowing:
(a) A description of the proposed ebgMe activities.
(b) An nuniiul budget far the proposed engMe activities.

(d) Location of the property.
(e) Cnrrent ownenhap and ownershrp history of the property.
(f) Cnrrent use of the property.
{pj A itittSfA bmMMj rf Hi» i»«a» nflttf juicily

(h) Existing and proposed future zoaiag of the property.
(i) If the pruputjf is not owuul by the applicant, a draft of u enforceable agreement bctwtcu the properly owner and the

applicant that conmnts the property owner to cooperate with the applicant, indndmg a «nmmiiiiiMt to allow access to the
property to conrpiete at a mnrimnm the proposed activities.

(|) A lH"*i|Bi'" Of «%f P"f"^y'* rfntmif teAni^LnpTK^* pf**«'"'

(k) A resolation from the local governing body of the applicant committing to repayment of the ton according to the
» ~'* * •- -
P OK DDK SDCDOiHv

(0 Other iafornotion as specified by the department in its written instructions.
(7) To receive ton fads, approved applicants most enter into a loan agreement with the department At a minimum, the

| contain aD of the following:
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(a) The approved eligible activities to be undertaken with loan funds.
(b) The loan interest rate, terms, and repayment schedule as determined by the department pursuant to subsection (10).
(c) A commitment that the loan is secured by a full faith and credit pledge of the applicant, or if the applicant is an

authority established pursuant to the brownfield redevelopment financing act, the commitment shall be from the municipality
that created the authority pursuant to that act.

(d) An implementation schedule.
(e) Reporting requirements, including at a minimum the following:
(i) The recipient shall submit a progress status report to the department every 6 months during the implementation

schedule.
(('/') The recipient shall provide a final report within 3 months of completion of the loan funded activities that includes

documentation of project costs and expenditures, including invoices and proof of payment.
(f) If the property is not owned by the recipient, an executed agreement that has been approved by the department that

meets the requirements of subsection (6)(i).
(g) Other provisions as considered appropriate by the department.
(8) If an approved applicant fails to sign a loan agreement within 90 days of a written loan offer by the department, the

department may cancel the loan offer. The applicant may not appeal or contest a cancellation pursuant to this subsection.
(9) The department may terminate a loan agreement and require immediate repayment of the loan if the recipient uses

loan funds for any purpose other than for the approved eligible activities specified in the loan agreement. The department
shall provide written notice 30 days prior to the termination.

(10) Loans shall have the following terms:
(a) A loan interest rate of not more than 50% of the prime rate as determined by the department as of the date of approval

of the loan.
(b) Loan recipients shall repay loans in equal annual installments of principal and interest beginning not later than 5 years

after execution of a loan agreement and concluding not later than IS years after execution of a loan agreement.
(11) l^oan payments and interest shall be deposited back into the revitalization revolving loan fund created in section

20l08a.
( 1 2) Upon default of a loan, as determined by the department, or upon the request of the loan recipient as a method to

repay the loan, the department of treasury shall withhold state payments from the loan recipient in amounts consistent with
the repayment schedule in the loan agreement until the loan is repaid. The department of treasury shall deposit these
withheld funds into the revitalization revolving loan fund created in section 20108a until the loan is repaid.

: Add I W6. Ad 383, tod. Eff. July 24, 1996.

324.20 108c State site cleanup fund; creation; deposit of assets into fund; investment; interest and earnings;
money remaining in fund; lapse; use of money; state sites cleanup program; establishment; purpose;
expenditure; list of facilities with state liability; prioritized list; payment for necessary response
activities; carrying forward unexpended funds; compliance with §18.1451; report.
Sec. 2(1 lOSc. (1) The state site cleanup fund is created within the state treasury.
(2) The state treasurer may receive money or other assets from any source for deposit into the state site cleanup fund. The

state treasurer shall direct the investment of the state site cleanup fund. The state treasurer shall credit to the state site cleanup
fund interest and earnings from fund investments.

(3 1 Money in the state site cleanup fund at the close of the fiscal year shall remain in the fund and shall not lapse to the
general lund.

(4) Money in the state site cleanup fund shall be used for the state sites cleanup program established under this section.
(5) The department shall establish a state sites cleanup program for the purpose of expending money in the state sites

cleanup fund, including the $20,000,000.00 appropriated by the legislature for state site cleanup pursuant to Act No. 265 of
the Public Acts of 1994.

(6) The department shall expend money appropriated for state site cleanup only for response activities at facilities where
the state is liable as an owner or operator under section 20126 or where the state has licensure or decommissioning
obligations as an owner or possessor of radioactive materials that are regulated by the nuclear regulatory commission.
Money expended for the state sites cleanup program shall not be used to pay fines, penalties, or damages.

(7) Six months after the effective date of this section, and annually thereafter by October 1 of each year, each state
executive department and agency shall provide to the department a detailed list of all facilities where the state executive
department or agency is liable as an owner or operator under section 20126. Subsequent lists do not need to include facilities
identified in a previous list. This list shall include the following information for each facility:

(a) The facility name.
(b) Location.
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(c) Use history of tbe facility.

(d) A detailed summary of available information regarding the source, nature, and extent of the contamination at the
racflity.

(e) A detailed sumuuiy of available information on any public health or environmental impacts at the facility.
(f) A detailed summary of available information on tbe resale and redevelopment potential of the facility.
(g) A description of and estimated cost of the response activities needed at the facility, if known.
(8) Within 12 moans after the effective date of this section and by February 1 of each year thereafter, the board shall

develop a prioritized bst of tbe facilities identified pursuant to subsection (3). Sites posing the greatest risk to the public
health, safety, welfare, or the environment and those having high resale and redevelopment potential shall be given the
highest priority. The bst shall include the following information for each facfl ity:

(a) The facility's priority order.
(b) Response activities to be completed at the facility.
(c) Estimated cost of the response activities.
(d) The state executive department or agency that is liabte as an owner or operator under section 20126.
(9) All state executive departments and agencies that are liable as an owner or operator under section 20126 are

responsible for undertaking and paying for all necessary response activities that cannot be addressed with money
appropriated to the depailiuent for state site cleanup as described in subsection (1) or any money appropriated to the
depaiuuent spfi'ificaBy far the purpose of response activities at facilities for which the state is liable as an owner or operator.
The existence of these finds does not affect me liability of any peison under mis part or any state or federal law.

(10) The $20jOOOjOOOOO appropriated pursuant to Act No. 26Sof tbe Publk Acts of 1994 and to be expended pursuant to
this tcclion shall cany over to succeeding fiscal years. Tbe unexpended portion of the Tl1*"I*"**"** is considered a work
piojcct a|nim|iii«tiou, and any unencumbered or unallotted funds are carried forward to the succeeding fiscal year. The

i section 451(3) of the management and budget act, Act No. 431 of the Public Ads of 1984,
beaag section 18.1451 of the Michigan Compiled Laws:

(a) The purpose of the project to be carried forward is to provide for contaminated site cleanups.
(b) The project win be accompliihcd by cuutiacn
(c)TaetotalestiBateda«oftnepro^wiDbe$20TOOaOOOOO
(d) The tentative conpietion date is September 30,1999.
(11) Tbe dtpailmtat shall submit an annual report to the governor and the legislature on the status of the response

activities being conducted with money appropriated to the department to implement this section and the need for additional
funds lo conduct future resp

1996. Act 380. Ired. Elf. July 24.1996.

324J0109* ftfcankapul hndHI cost-share grant program.
Sec. 20109*. (1) A municipal landfill cost-share grant program is established for the purpose of making grants to

'Tff"1""*'' local units of government for a portion of the response activity costs at certain municipal solid waste landfills as
provided in this section.

(2) The iiuuiiryal budfiD cost-share grant program shall be administered by the board. The board shall provide for at
least 1 application cycle per fiscal year. Prior to each application cycle, the board shall develop written instructions for

ctive appliciuti iur haling the criteria that wiD be used in application review and approval.•JCmvl

(3) To be etigMe for a cost-share grant under this section, the follov^g requirements shall be met:
(a) Tie applicant a a local mit of government
(b) The application is only for eligfck response activity costs at a municipal solid waste landfiD.
(c) The *|1 ttMim jg complete and subnuttcd on a form provided by the board.
(d) The application a submitted by the deadfine established by the board
(4) A complete application shall include thefoBowiag:
(a) Tne brndfifl name and brief history.
(b) The ratinnalr that explains why the appfaaa rocnrred trie response activity costs.

(c) An analysis of the local unit of government's insurance coverage for the response activity costs at the landfill and any
•vaunbic dot'unif utatmu that suppmb the analyus.

(d) A brief narrative description of the overaD respoase activities completed or to be coaH4eted at te bmdfill
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(e) A list and narrative description of all eligible costs incurred by the applicant for which it is seeking a grant, including
all of the following:

(i) A demonstration that each eligible cost is consistent with a work plan or remedial action plan that has been approved
by the department or the United States environmental protection agency or has been ordered by a state or federal court. The
demonstration shall relate each cost for which reimbursement is being sought to a specific element of the approved work
plan or remedial action plan. A copy of the plan and documentation of approval or court order of the plan shall be included
with the application.

(if) Documentation that the costs have been incurred by the applicant, including itemized invoices that clearly list each
cost and proof of payment of each invoice by the applicant.

(Hi) A resolution passed by the governing body for the local unit of government attesting that it has not received
reimbursement for any of the costs for which it is seeking a grant from any other sources.

(f) A list of persons the applicant believes may be liable under section 20126 or the comprehensive environmental
response, compensation, and liability act of 1980, Public Law 96-510, 94 Stat. 2767 for a substantial portion of the response
activity costs at the landfill and any available supporting documentation. .

(5) The board shall allocate the funds available for cost-share grants under this section to eligible facilities according to
the following criteria, which are listed in priority order:

(a) Facilities posing a risk to public health.
(b) Facilities posing a risk to the environment.
(c) Facilities in which the local unit of government has taken steps to identify environmental contamination at the facility

or caused by the facility or facilities in which remedial action measures have been implemented in accordance with a
remedial action plan approved by the department or the United States environmental protection agency.

(d) Facilities in which the local unit of government has implemented appropriate measures to effect proper closure of the
facility.

(6) Once a complete application has been submitted and approved by the board, applications submitted by the same
applicant for the same landfill, in subsequent application cycles shall only include updated information that was not in the
original application, including all of the following:

(a) An updated list of eligible costs incurred by the applicant for which the applicant is seeking a grant and for which the
applicant was not approved to receive grant funds in a preceding grant cycle.

(b) Supporting documentation that the costs have been incurred as described in subsection (4XeX'0-
(c) Any other information needed to update information in the original application.
(7) A cost-share grant under this section shall not exceed 50% of the total eligible costs.
(8) A local unit of government may not receive more than 1 grant for the same municipal landfill during each application

cycle.
(9) A recipient of a cost-share grant under this section has an obligation to do all of the following:
(a) Provide timely notification to the department if it receives money or any other form of compensation from any other

source to pay for or compensate the local unit of government for any of the response activity costs for which it is liable.
Sources of money or compensation include, but are not limited to, the federal government, other liable persons, or insurance
policies. The notice shall include all of the following:

(i) Source of the money or compensation.
(if) Amount of money or dollar value of the compensation.
(Hi) Why the local unit of government received the money or compensation.
(iv) Any conditions or terms associated with the money or compensation.
(v) A detailed estimate of the total eligible response costs at the landfill for which the local unit of government is seeking

a grant that are consistent with a work plan or remedial action plan that has been approved by the department or the United
States environmental protection agency or has been ordered by a state or federal court and documentation of those costs that
have been incurred.

(vi) Documentation of the costs incurred by the local unit of government to obtain the funds or compensation.
(vii) The amount of money to be repaid to the state based on the formula in subdivision (b).
(b) If the recipient receives money or compensation from any other source as described in subdivision (a), the recipient

shall repay the department an amount of money not to exceed the grant amount based on the following formula:
(A minus B) multiplied by (C divided by D)

with A, B, C, and D defined as follows:
A = The total amount of money received from the'other source or dollar value of the compensation.
B = All reasonable costs incurred by the recipient to obtain the money or compensation.
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C = The total amount of gnat foods received.
D = The total amount of response activity costs that the applicant has or will incur that meet all of the following

(0 The costs are fat response activities, excluding fees for the services of a licensed attorney.
(it) The costs are required to implement a work plan or remedial action plan for the landfill that has been approved by the

department or the United States environmental protection agency or ordered by a state or federal court. The work plan or
remedial action plan can be a plan update that was approved or ordered subsequent to the plan that was included in the local
out of government's grant application.

(ui) The costs woe or win be incurred by the local unit of government after the date of enactment of the amendatory act
dm added this section.

(rV) The dcpaiUnent has determined that the costs incurred by a local unit of government are reasonable taking into
coasideratkM the rationale provided in the application, the existence of other persons liable under section 20126 or the
comprehensive environmental response, compensation, and liability act of 1980, Public Law 96-510, 94 Stat 2767, and the
need for the local anil of government to proceed with the response activity.

(V) The costs are for response activities that are or wfll be all or part of a cost-effective renwo^ cvnsislent with this part.
(M) The costs were or wffl be marred for work that was competitively bid.
(vii) The costs, once incurred, can be donimmted with invoices and proof of payment by the local unit of government
(c) All ihffTwnmfr1^ of costs and die calculations and assumptions used by die f^'piffi* to determine the amount of

money to be repaid shall be submitted to the board and are subject to review and approval by the board. The money shall be
repaid to the department within 60 days of board approval of die dooimentation, calculations, and assumptions.

(d) Funds repaid to the depaitmeal under this section shall be placed into the fund.
(IO) To receive a cost-share gram under this section, approved applicants shall enter into an agreement with the board.

The agreement shall contain at a nunimnm aO of the following:
(a) A list of hood-approved etigMe costs for wfak± the recipient wfl] be reimbursed up to 50%. '
(b) The agreement period.
(c) A i rv >hitiun pond by the governing body for the local unit of government rnmrnining to make reasonable efforts to

prone any iirmiamr. covuagc for the eligible costs.
(d) Grant repayment provisions under subsection (9).
( 1 1 ) Upon execution of a grant agreement, grant finds shall be disbursed by the department within 45 days.
( 1 2) If a local unit of government fails to sjgn a grant agreement within 90 days of a written grant offer by die board, the

board may cancel the grant offer. The local unit of government may not appeal or contest cancellation of a grant pursuant to
this Mtbscciion.

(13) The existence of this grant progiam does not in any way affect the liability of any person under this part or any other
•dale or federal law. The state, the board, and the fund are not liable or in any way obligated to make grants for eligible costs,
if fends arc not appropriated by the legislature for this purpose or if the funds are insufficient. The availability of this
program shall not be used by any liable person as a basis to delay necessary response activities.

( 14) Funds granted to local units of govcinment under mis section shall be considered response activity costs incurred by
the Mate. The state may pursue recovery or a daim for contribution of the grant funds from persons other than the grant
rcopicnt who are liable under section 20126. hi »«Mit«"«, a local unit of goveinment may pursue recovery or a daim for
cuatntmiiaa from persons liable under section 20126 for the costs it has incurred but for which it has not received grant
fnoV This subsection does not m any way affect a local unit of government's eligflrihty to make a daim for insurance for
any nspaax activity costs, including the costs for which it received a grant

( 15) As used in this section:
(a) "Municipal solid waste bnoW means a landfill that as of the effective date of this section is on the national priority

list or K proposed by the governor for inclusion on the national priority list
(b) "National priority list" has the meaning attributed to this term in section 105(aX8)(b) of the comprehensive

fry frt ?f 1Qttn.
(c) "EtigHe costs" or "etigMe response activity costs" means response activity costs, excluding aO fees for the services

of a licensed attorney, that meet aD of the following criteria:
(0 The coils have been incnrred by a local unit of government after the date of enactment of the amendatory act that

(it) The costs incnned by a local unit of governmcat are reasonable taking into consideration the rationale provided in the
application, the cihtrimt of other persons liable under section 20126 or the comprehensive environmental response,
i.mmpmiMmm and Babffity act of 1980, Public Law 96-510,94 Stat 2767, and the need for the local unit of government to
proceed with the response activity.
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(i/i) The costs are consistent with a work plan or remedial action plan that was approved by the department or the United
States environmental protection agency or was ordered by a state or federal court prior to the work being conducted.

(iv) The costs were incurred for response activities that are part of a cost-effective remedy consistent with the
requirements of this part.

(v) The costs were incurred for work that was competitively bid.
(16) This section shall not take effect until the earlier of the 2 following dates:
(a) The effective date of reauthorization of the comprehensive environmental response, compensation, and liability act of

1980, Public Law 96-510,94 Stat. 2767.
(b) Twelve months after the date of enactment of the amendatory act that added this section.
(17) Following reauthorization of the comprehensive environmental response, compensation, and liability act of 1980,

Public Law 96-510,94 Stat. 2767, if a federal cost-share program is established that is similar to the program in this section,
a grant under this section shall not be made for any response activity cost until the United States environmental protection
agency makes a final determination that the response activity cost will not be paid for under the federal program.

History: Add. 1996, Act 383. Imd. Eft July 24.1996.

324.20110,324.20111 Repealed. 1996, Act 380, Imd. Eff. July 24,1996.
CoatpOer'i MM: The repelled lections pertained to long-term maintenance trust fund board ind long-tern maintenance trust fund.

324.20112 Repealed. 1995, Act 71, Imd. Eff. June 5,1995.
Compiler's note: The repealed section pertained to study of cleanup costs.

324.20112a Report to legislature.
Sec. 20112a. Within 2 years after the effective date of this section and biennially thereafter, the department shall report to

the legislature on the effectiveness of the amendatory act that added this section in restoring the economic value of sites of
environmental contamination. The report shall include but not be limited to an examination of the effectiveness of the
categorical cleanup criteria .and liability provisions in encouraging the redevelopment of sites of environmental
contamination. In preparing this report, the department shall consult the chairpersons of the senate and house of
representatives standing committees with jurisdiction over issues pertaining to natural resources and the environment

7: Add. 1995, Act 71, Ind. Eff. June 5,1995.

324.20113 Appropriation; purposes; request to governor; list of sites; use of fund; expenditures;
limitation; providing list of projects to governor and legislative committees.
Sec. 20113. (1) Money required to implement the programs described under this part and to pay for response activities

recommended under this part shall be appropriated from the fund and any other source the legislature considers necessary to
implement the requirements of this part.

(2) Money from the fund shall be appropriated only for response activities at sites that have been subjected to the risk
assessment process described in section 20105.

(3) The department shall annually submit to the governor a request for appropriation from the fund. The request will
include a lump sum amount for the purposes of subsection (4Xa) and a lump sum amount for the purposes of subsection
(4X0- For the purposes set forth in subsection (4)(b), (c), (d), and (e), the request shall include a list of sites where the
department is proposing to expend funds. The list shall include the following information for each site: the common name of
the site, the response activities that are planned to be conducted, and the estimated amount of money that is needed to
conduct the response activities. The legislature shall approve by law the list of sites to be addressed and shall provide a lump
sum appropriation for these sites based on the total estimated amount needed for the approved sites.

(4) Money from the fund may be used, upon appropriation, for the following as determined by the department:
(a) National priority list municipal landfill cost-share grants to be approved by the board pursuant to section 20109a.
(b) Superfund match, which includes funding for any response activity that is required to match federal dollars at a

superfund site as required under the comprehensive environmental response, compensation, and liability act of 1980, Public
Law 96-510,94 Stat. 2767.

(c) Response activities to address actual or potential public health or environmental problems.
(d) Completion of response activities initiated by the state using environmental protection bond funds or completion of

response activities at facilities initiated by a person who was liable under this part prior to Public Act 71 of 1995 but is not
liable under section 20126 of this part, where such response activities have ceased.

(e) Response activities at sites that will facilitate redevelopment.
(f) Emergency response actions for sites to be determined by the department
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(5) Money in the fund shall be expended first for the purposes described in subsection (4)(b) and (f) and health or
environmental problems under subsection (4Xc) that are related to acute health or environmental problems. Following these
expenditures, not less than 50% of the remaining money expended under this section shall be expended for response
activities that facilitate redevelopment of urbanized areas. All additional expenditures under this section shall be expended
following the expenditures described in this subsection. As used in this subsection, "urbanized area" means an urbanized
area as determined by the economics and statistics administration, United States bureau of census, according to the 1990

(6) The total amount of funds expended by the department for national priority list municipal landfill cost-share grants
shah not exceed the lesser of 12% of the fmids appropriated from the fund in a fiscal year or $6,000,000.00 m a fiscal year.

(7) Not later than December 31 of each year, the department shall provide to the governor, die senate and bouse of
representatives «l*'Mli"C committees with jurisdiction over issues pertaining to natural resources and the environment, and
the senate and house of representatives appropriations committees a list of all projects fin«iy«*i under this part through the
preceding fiscal year. The list shall include the project she and location, the nature of die project, the total amount of money
anthuueed, the total amount of money expended, and project status.

L im. Aa 3H. M EH M? M. I**—A*. l»i». Aa 3D. M. Ht M, M. If*

324̂ 0114 Owner or operator of facflfty; duties; response activity without prior approval; easement;
appfcabaniy off lubaectioni (1) and (3); completion of response activities; document faiure to notify
department or submission off false or miileading information; ctvfl fine; En illations; approval of plan.
Sec. 20114. (1) Except as provided in subsection (4), an owner or operator of propeity who has knowledge that the

property is a facility and who is liable under section 20126 shall do all of the following:
(a) Determine the nature and extent of a release at the facility.
(b) Report the release to the department within 24 hours after obtaining knowledge of the release. The requirements of

tab leudivhiua shaD apply to reportabte quantities of hazardous substances KtaMMiarf pursuant to 40 CF.R. 302.4 and
30Z6 (1989), nakss the depaiuueut establishes through rules alternate or additional icpuilabie quantities as necessary to
pnjfexf the pubfac frf-pi**, safety, or welfare, or the environment.

(c) Immediately slop or prevent the release at the source,
(d) Immediately "i**"""* source control or removal measures to remove or contain hazardous substances that are

released after the effective date of the 199S amendments to this section if those measures are technically practical, cost
effective, and provide protection to the environment At a facility where hazardous substances are released after the effective
dale of the 1995 aoMndmeaU to this section, and those hazardous substances have not affected groundwaler bat are likely to,
jmeaJii all, i rrmlaiiiinarion shall be prevented if it can be prevented by measures that are trrhiriralty practical, cost effective,

(e) immrrfiatriy identify and eliminate any threat of fire or explosion or any direct contact hazards.
(f) Immediately initiate removal of a hazardous substance that is in a liquid phase, that is not dissolved in water, and that

(g) Diligently porsne response activities •««rgary to achieve the cleanup criteria specified in this part and the roles
(part. For a period of 2 years after the effective date of the 1995 amendments to mis section, fines and

I not be •"!**»«' under this part for a violation of this subdivision.
(a) Upon written request by the department, take die following actions:
(i) Provide a pba for and undertake interim response activities.

(a) Provide a pba for and undertake evaluation activities.
(ox) Take any other response activity determined by the department to be technically sound and necessary to protect the

t i • if • • • n* ill •y, v̂ DBCi or me
(IK) Submit to the dcpBilmeiit for approval a remedial action plan that, when implemented, wfll achieve the cleanup

rtri« part «nH th«» i»l»« pmm»lpt>H mwW thic part

(v) HapkiiifHl aa approved remedial action plan in accordance with a schedule approved by the department pursuant to

(2) A person may nartiliii response activity without prior approval by the department unless that response activity is
being done puissant to aa »»niBkii*iitfg order or agreement or judicial decree which requires prior department approval.
Any sack action shafl not relieve any person of habflhy for further response activity as may be required by die department.

(3) Except as provided in svfrBfHoT (4), a person who holds an easement interest in a portion of a property who has
knowledge that there nay be a release within that easement shall report the release to the department within 24 hours after
obtaining knowledge of the release. Unless the department establishes through rules alternate or additional reportable
T**^1Jlrt «* "wwtfy to protect the public health, safety, or welfare, or the environment, this subsection shall apply to
reportable quantities of hazardous substances established pursuant to 40 CF.R. m4 and 302.6 (1989).
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(4) The requirements of subsections (1) and (3) do not apply to a permitted release or a release in compliance with
applicable federal, state, and local air pollution control laws.

(5) Upon a determination by the department that a person has completed all response activity at a facility pursuant to an
approved remedial action plan prepared and implemented in compliance with this part and the rules promulgated under this
part, the department, upon request of a person, shall execute and present a document stating that all response activities
required in the approved remedial action plan have been completed.

(6) An owner or operator of a facility from which a hazardous substance is released that is determined to be reportable
under subsection (l)(b), other than a permitted release, who fails to notify the department within 24 hours after obtaining
knowledge of the release or who submits in such notification any information that the person knows to be false or
misleading, is subject to a civil fine of not more than $25,000.00 for each day in which the violation occurs or the failure to
comply continues. A fine imposed under this subsection shall be based upon the seriousness of the violation and any good
faith efforts by the violator to comply with this subsection.

(7) This section does not do either of the following:
(a) Limit the authority of the department to take or conduct response activities pursuant to this part.
(b) Limit the liability of a person who is liable under section 20126.
(8) Any request for approval of a plan shall be granted or denied within 6 months of submittal of the information

necessary or required for the department to make its decision. If the department does not approve the plan, the reasons for the
denial shall be provided by the department in writing with a complete and specific statement of the conditions or
requirements necessary to obtain approval. The department may not add additional items to this statement after it has been
issued. Failure of the department to act within the specified time period shall result in the request being considered approved.
The time frame for decision may be extended by the mutual consent of the department and the person submitting the plan.

1994. Act 451, Eff. Mir. 30, 1995;— Am. 1995, Act 71, Imd. Eff. June 5, 199S.

324.201 14a Person subject to civil fine; exception.
Sec. 201 14a. (1) A person who, after June 5, 1995, is responsible for an activity causing a release in excess of the

concentrations that satisfy the criteria established pursuant to section 20120a(lXa) through (e), as appropriate for the use of
the property, is subject to a civil fine as provided in this part unless a fine or penalty has already been imposed for the release
under another part of this act. However, a civil fine shall not be imposed under this section against a person who made a
good faith effort to prevent the release and to comply with the provisions of this part.

(2) This section does not apply to a release from an underground storage tank system as defined in part 213.
7: Add. 1995, Ad 71, laid. Eff. June 5, 1995;— Am. 1996, Act 1 15, Imd. Eff. Mir. 6, 1996.

324.20115 Notice to department of agriculture; information; "substance regulated by the department of
agriculture" defined; response activities to be consistent with §324.8714(2).
Sec. 20115. (1) The department, upon confirmation of a release or threat of release of a substance that is regulated by the

department of agriculture, shall notify the department of agriculture. The department of agriculture shall undertake or ensure
the initiation of the necessary response activity to immediately stop or prevent further releases at the site. The department of
agriculture shall consult with the department in the development of response activities if a release or threat of a release of a
substance regulated by the department of agriculture occurs. The department of agriculture shall provide to the department
information necesSary to identify substances regulated by the department of agriculture. This information shall include but is
not limited to the list of state registered pesticides.

(2) As used in this section, "substance regulated by the department of agriculture" means a fertilizer or soil conditioner as
defined in part 85, or a pesticide as defined in part 83.

(3) Response activities conducted under this section shall be consistent with the requirements of section 8714(2).
1994, Act 451, Eff. Mar. 30, 1995;— Am. 1995, Act 71, Imd. Eff. June 5, 1995;— Am. 1995, Act 117, Imd. Eff. June 29, 1995.

324.201 15a Release or threat of release from underground storage tank system; corrective actions.
Sec. 201 15a. (1) Notwithstanding any other provision of this part, if a release or threat of release at a facility is solely the

result of a release or threat of release from an underground storage tank system regulated under part 213, the response
activities implemented at the facility shall be the corrective actions required under part 213, and the requirements of section
20114 shall not apply to that release.

(2) Notwithstanding any other provision of this part, if a release or threat of release at a facility is not solely the result of a
release or threat of release from an underground storage tank system, the owner or operator of the underground storage tank
system as defined in part 213 may choose to conduct corrective actions of the release from the underground storage tank
system pursuant to part 213, and the requirements of section 20114 shall not apply to that release.

Add. 1996, Act 115, Imd. Eff. Mw. 6, 1996.
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324201 ISb Release from disposal area; corrective actions; exception.
Sec. 201155. Notwithstanding any other provision of this pan, if a release at a disposal area licensed under part 115 is

solely a release from that disposal area and the release is discovered through the disposal area's hydrogeological monitoring
plan, the response activities implemented at the disposal area shall be the corrective actions required under part 115. This
section does not apply to releases from a disposal area after completion of the postdosure monitoring period of the disposal
area.

32420116 Transfer of hiteiest in real property; notice; certification; disclosure of restrictions.
Sec. 201 16. (1) A person who has knowledge or information or is on notice through a recorded instrument that a parcel of

his or her real pioperty is a facility shall not transfer an interest in that real property unless he or she provides written notice
to the purchaser or other person to which the property is transferred that the real piopeity is a facility and discloses the
general nature and exlent of the release.

(2) The owner of real piopeity for which a notice required in subsection (1) has been recorded may, upon completion of
aD response activities Cor the facility as approved by the department, record with die register of deeds for the appropriate
comnty a certification that aD response activity required m an approved remedial action plan has been completed.

(3) A penoa shall not transfer an interest in real property unless the person fully discloses any land or resource use
icjliitliuus that apply to that real property as a part of remedial action that has been or is being implemented in compliance
widi section 20120*.

•M?: BH. *!«!.•. MIL mmfe-Aa. IMS. Ad 71. M.BtJMcS.HM.

3242O117 Inhumation required to be furnished; requirements; right to enter pubic or private property;
duties of person entering pubic or private property; copies of sample analyses, |n

attorney general; injunction; cHrfl fine; avaftaWBty of inloi mation to pubBc; protection of •IIIN niation;

Sec. 20117. (1) To determine the need for response activity or selecting or taking a response activity or otherwise
enforcing this part or a rale promulgated oader this part, the directors or their authorized representatives may upon
irimuHr notice require a person to furnish any information dial the person may have i cluing to any of the following:

(a) The idealifirjrtoa, nature, and quantity of materials that have been or are generated, treated, stored, handled, or
deposed of at a faculty or transported to a batty.

(b)The aalare orf ikal of a release or threatened release at or from a facility.
(2) Upon reasonable notice, a person required to famish information pursuant to subsection (1) shall either:

(a) Grant the directors or their authorized representatives access at all reasonable times to any place, property, or location
loHSpect and copy the related mftmmtm^

(b) Copy and famish to the directors or dieir authorized representatives me related mformatiaa.

(3) If mere is a reasonable basis to believe dot there may be a release or threat of release, the directors or the v authorized
representatives have the right to enter at all reasonable times any public or private pioperty for any cjf the following
p«poses.

(a)Weatifyiag a facility.
{h) lntiMtift«liiig iht» maearf origin natme, nr CTtgrt nf a rrli-w or tkmtrnfii rrfea«tL

(c) |««p*r*i"C. testing, taking photographs or videotapes, or sampling of any of die following: sofls, air, surface water,
or any containers or labels of suspected hazardous substances.

(d) Deternuaiag tie aeed tor or selecting any response activity.
(e) Taking or monitoring hnplemenratioo of any response activity.

(4) A penoa dot eaters public or private property pursuant to subsection (3) shall present credentials; make a reasonable
effort to coatact Ac penoa in charge of die facility or that person's designee; describe die natarc of die activities andtorized
aadrr subsection (3) to be undertaken; and inform the person that is in charge of die facility tiiat he or she is entitled to
participate in nte collection of split samples, and is entitled to a copy of die results of any analysis of samples and a copy of
any photograph or videotape taken. The person in charge or his or ner agent may accompany die directois or dieirandionzed
representatives daring die activities authorized under subsection (3) that take place and may participate in die collection of
aay split Miaplts oa die pioperty. The absence or unavailability of the person in charge or that person's agent shaO not delay
or bout dte audmuiy of die diiectma or their andiorized representatives to enter die piupaty or piuxcd wfth die activities
authorized under subsecnoa (3).
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(5) If the directors or their authorized representatives obtain any samples, before leaving the property they shall give to
the person in charge of the property from which the samples were obtained a receipt describing the sample. A copy of the
results of any analysis of the samples shall upon request be furnished promptly to the person in charge. A copy of any
photograph or videotape taken pursuant to subsection (3)(c) shall upon request be furnished promptly to the person in charge.

(6) All inspections and investigations undertaken by the directors or their authorized representatives under this section
shall be completed with reasonable promptness.

(7) If refused entry or information under subsections (1) to (4), for the purposes of enforcing the information gathering
and entry authority provided in this section, the attorney general, on behalf of the state, may do either of the following:

(a) Petition the court of appropriate jurisdiction for a warrant authorizing access to property or information pursuant to
this section.

(b) Commence a civil action to compel compliance with a request for information or entry pursuant to this section, to
authorize information gathering and entry provided for in this section, and to enjoin interference with the exercise of the
authority provided in this section.

(8) In a civil action brought pursuant to subsection (7), if there is a reasonable basis to believe there may be a release or a
threatened release, the court shall in the case of interference or noncompliance with information requests pursuant to
subsection (1), or with entry or inspection requests pursuant to subsection (3), enjoin interference with and direct compliance
with the requests unless the defendant establishes that, under the circumstances of the case, the request is arbitrary and
capricious, an abuse of discretion, or otherwise not in accordance with law.

(9) In a civil action brought pursuant to subsection (7), if there is a reasonable basis to believe there may be a release or a
threatened release, the court may assess a civil fine not to exceed $25,000.00 for each day of noncompliance against a person
that unreasonably fails to comply with subsection (1), (2), or (3).

(10) Information obtained by the directors or their authorized representatives as authorized under subsection (1) or (2)
shall be available to the public to the extent provided by the freedom of information act, Act No. 442 of the Public Acts of
1976, being sections 15.231 to 15.246 of the Michigan Compiled Laws. A person who provides information pursuant to
subsection (1) or (2), or the person in charge of a facility at which photographs or videotapes are taken pursuant to
subsection (3), may designate the information that the person believes to be entitled to protection as if the information was
exempt from disclosure as being either trade secrets or information of a personal nature under section 13(1X&) or (g) of the
freedom of information act, Act No. 442 of the Public Acts of 1976, being section 15.243 of the Michigan Compiled Laws,
and submit that specifically designated information separately from other information required to be provided under this
section.

(11) Notwithstanding subsection (10), the following information obtained by the directors or their authorized representatives
as required by this section shall be available to the public:

(a) The trade name, common name, or generic class or category of the hazardous substance.

(b) The physical properties of a hazardous substance, including its boiling point, melting point, flash point, specific
gravity, vapor density, solubility in water, and vapor pressure at 20 degrees Celsius.

(c) The hazards to the public health, safety, or welfare, or the environment posed by a hazardous substance, including
physical hazards, such as explosion, and potential acute and chronic health hazards.

(d) The potential routes of human exposure to the hazardous substance at the facility being investigated, entered, or
inspected under this section.

(e) The location of disposal of any waste stream released or threatened to be released from the facility.

(f) Monitoring data or analysis of monitoring data pertaining to disposal activities related to the facility.

(g) Hydrogeologic data.

(h) Groundwater monitoring data.

(12) To collect information for the purpose of identifying persons who are liable under section 20126 or to otherwise
enforce this part or a rule promulgated under this part, the attorney general may by administrative subpoena require the
attendance and testimony of witnesses and production of papers, reports, documents, answers to questions, and other
information the attorney general considers necessary. Witnesses shall be paid the same fees and mileage that are paid
witnesses in the courts of this state. If a person fails or refuses to obey the administrative subpoena, the circuit court for the
county of Ingham or for the county in which that person resides has jurisdiction to order that person to comply with the
subpoena. A failure to obey the order of the court is punishable by the court as contempt.

(13) As used in this section, "information" includes, but is not limited to, documents, materials, records, photographs, and
videotapes.

Itttory: 1994, Act 451. Eff. Mir. 30,1993;—Am. 1993, AcJ 71, tad Eft June 5,1993.
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324*20118 Reiponie activity; purposes of remedal action; alternatives; refetied remeolal actions; approval
of plan; conditions; record; analysis of source control measures; liability; aquifer monitoring plan;

Sec. 20118. (1) The department may take response activity or approve of response activity proposed by a person that is
: with this put and the roles promulgated under this part relating to the selection and implementation of response

activity that the depulineut concludes is necessary and appropriate to protect the public health, safety, or welfare, or the

(2) Remedial action •mirrtalrrn under subsection (1) at a minimum shall accomplish all of the following:
(a) Assure the piotectioa of the public health, safety, and welfare, and the environment,
(b) Except as otherwise provided in subsections (5) and (6), attain a degree of cleanup and control of hazardous

> that complies with all applicable or relevant and appropriate requirements, rules, criteria, limitations, and
***"***" "^ of state and federal envuonmeutal law.

(c) Except as otherwae provided in subsections (5) and (6), be consistent with any cleanup criteria incorporated in rules
ludu IBB put.

(3) The cost effectiveness of alternative means of complying with this section shall be considered by the department only
m selecting among alternatives that meet all of the criteria of subsection (2).

(4) Remedial actions that permanently and significantly reduce the volume, toxicity, or mobility of the hazardous
lahitaorf t aie io be picieiied.

(5) The dtuuliatat any select or approve of a remedial action plan meeting the criteria provided for in section 20120a
that does not attain a degree of control or cleanup of hazardous substances that complies with R 299.5705(5) or
R 299.5705(6) of the Michigan administrative code, or both, if the department makes a finding that the remedial action is
protective of the public health, safety, and welfare, and the environment. Notwithstanding any other provision of this
SBOBCCOOB, the department shall not approve of a *f*nrMmt action plan that does not «t*»™ a Ucgnc of control or cleanup of
hazaidous lahiiaacri that complies with R 299.5705(5) or R 299.5705(6) of the Michigan administrative code if the
remedial action pba n being implemented by a person who is liable under section 20126 and the release was grossly
argligf.nl or intentional, aakai attaining that degree of control b technically infeasible. or the advene environmental impact
of JmnifnirBtiaft a remedial action lo satisfy the nue would exceed nte environmental benefit of that leniedial action.

(6) A remedial action plan may be selected or approved pursuant to subsection (5) with regard to R 2993705(5) or
R 299.5705(6), or both, of the Michigan administrative code, if the department determines, based on the administrative
record, that 1 or more of the following conditions are satisfied:

(a) Compliaace with R 2993705(5) or R 299.5705(6), or both, of the Michigan administrative code is technically

(b) The remedal action selected or approved win, within a reasonable period of time, attain a standard of performance
that is equivalent IP that required under R 2995705(5) or R 2995705(6) of the Michigan admmistrative code.

(c) The advene environmental impact of mptementing a remedial action to satisfy R 2995705(5) or R 2993705(6), or
bom, of the Michigan adnmustrative code would exceed the environmental benefit of the remedial action.

(d) The icairdial action provides for the reduction of hazardous substance concentrations in the aquifer through a
natmaDy uu^iag process tiiat is duoiiiOTKed to OCCOT at tte

(i) It has been demonstrated that there wffl be no adverse impact on the environment as the resaM of migration of the
hazardous satmaacrt doing the remedial action, except for that part of the aquifer specified in and approved by the
department ia the remedal action plan.

(a) The remedial action mdnrtts enforceable land use restrictions or other institutional controls necessary to prevent
; risk from "|"»M"' to die hazardous substances, as defined by the cleanup criteria approved as part of the

(7) If die dtuaiumat approves of a remedial action plan pursuant, in part, to subsections (5) and (6), the administrative
record for the fadMy shafl mdode a complete explanation of the basis of the department's decision under subsections (5)
aad (6> la addftna, the intent of and the basis for the exercise of authority provided for in subsections (5) and (6) shall be
ptrf «f ^ affflyficnf frf ;««M>MiMMtettahr<nali»f H \f 1 ** "^ffff*^ |HH1Biant tO R TOO Sfjf>S(|yy) nf H^ Michigan aAninistfarivft

code.
(8) A leaiedial action plan approved by the department shall include an analysis of source control measures already

I or piopoied, or bom. A remedial action plan may incorporate by reference an analysis of source control
I • a fecflbioty aluJj.

(9) Any liability a person may have under this part shall be unaffected by a decision of die depailmtut pursuant to
btecrion (5), (6), or (7), iaf Jnding habflity for aatnral resources damages pursuant to section 20126a(lXc)-
(10) An aquifer nioailoring plan shall be part of all remedial action plans that address aquifer contamination. The aquifer

oeawmgDlffliaaDindadeaEoftbefoUowiiig:
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(a) Information addressed by R 299.55 19(2)(a) to (/) of the Michigan administrative code.
(b) Identification of points of compliance for judging the effectiveness of the remedial action.
(c) Identification of points of compliance if standards based on section 20120a(l)(a) are required to be met as part of the

remedial action.
(11) The department may determine that a monitoring plan is not required pursuant to subsection (10) if the person

conducting the remedial action demonstrates that the horizontal and vertical extent of hazardous substance concentrations in
the aquifer above those allowed by the criteria based on section 20120a(l)(a) will not significantly increase in the absence of
active removal of those hazardous substances from the aquifer. The department's determination pursuant to this subsection
shall be based on the administrative record and include an explanation of the basis for the determination.

(12) The department shall encourage the use of innovative cleanup technologies. Before July 1, 1995, the department shall
undertake 3 pilot projects to demonstrate innovative cleanup technologies at facilities where money from the fund is used.

1994, Act 451. Eff. Mir. 30, 1995;— Am. 1995, Act 71, Imd. Eff. June 5, 1995.

324.20119 Action to abate danger or threat; administrative order; noncompliance; liability; petition for
reimbursement; action in court of claims; evidence.
Sec. 20119. (1) In accordance with this section, if the department determines that there may be an imminent and

substantial endangerment to the public health, safety, or welfare, or the environment, because of a release or threatened
release, the department may require persons who are liable under section 20126 to take necessary action to abate the danger
or threat.

(2) The department may issue an administrative order to a person identified by the department as a person who is liable
under section 20126 requiring that person to perform response activity relating to a facility for which that person is liable or
to take any other action required by this part. An order issued under this section shall state with reasonable specificity the
basis for issuance of the order and specify a reasonable time for compliance.

(3) Within 30 days after issuance of an administrative order under this section, a person to which the order was issued
shall indicate in writing whether the person intends to comply with the order.

(4) A person who, without sufficient cause, violates or fails to properly comply with an administrative order issued under
this section is liable for either or both of the following:

(a) A civil fine of not more than $25,000.00 for each day in which the violation occurs or the failure to comply continues.
A fine imposed under this subsection shall be based upon the seriousness of the violation and any good faith efforts by the
violator to comply with the administrative order.

(b) Exemplary damages in an amount at least equal to the amount of any costs of response activity incurred by the state as
a result of a failure to comply with an administrative order but not more than 3 times the amount of these costs.

(5) A person, to which an administrative order was issued under this section and that complied with the terms of the order,
who believes that the order was arbitrary and capricious or unlawful may petition the department, within 60 days after
completion of the required action, for reimbursement from the fund for the reasonable costs of the action plus interest at the
rate described in section 20126a(3) and other necessary costs incurred in seeking reimbursement under this subsection. If the
department refuses to grant all or part of the petition, the petitioner may, within 30 days of receipt of the refusal, file an
action against the department in the court of claims seeking this relief. A failure by the department either to grant or deny all
or any part of a petition within 120 days of receipt constitutes a denial of that part of the petition, which denial is reviewable
as final agency action in the court of claims. To obtain reimbursement, the petitioner shall establish by a preponderance of
the evidence that the petitioner is not liable under section 20126 or that the action ordered was arbitrary and capricious or
unlawful, and in either instance that costs for which the petitioner seeks reimbursement are reasonable in light of the action
required by and undertaken pursuant to the relevant order.

HMwjr: 1994, Act 451. Eff. Mv. 30. 1995;— Am. 1995, Act 71, Imd. Eff. June 5. 1995.

324.20120 Repealed. 1995, Act 71, Imd. Eff. June 5, 1995.

324.20120a Cleanup criteria.
Sec. 20120a. (1) The department may establish cleanup criteria and approve of remedial actions in the categories listed in

this subsection. The cleanup category proposed shall be the option of the person proposing the remedial action, subject to
department approval, considering the appropriateness of the categorical criteria to the facility. The categories are as follows:

(a) Residential.
(b) Commercial.
(c) Recreational.
(d) Industrial.
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(e) Other bod use based categories established by the department.
(f) Limited residential.
(g) Limited commercial,
(b) Limited R
(1) Limited iBdustmL
G) Other famed categories established by the department
(2) The department may approve a remedial action plan based on site specific criteria that satisfy the applicable

requirements of tfats part and the rules promulgated under this part. The department shaD utilize only reasonable and relevant
cjtposnie pathways in determining the adequacy of a site specific criterion. Additionally, the department may approve a
tMUMiiai action plan for a designated area-wide zone encompassing more than 1 facility, and may consolidate remedial
actions for more than 1 facility.

(3) The department shall develop cleanup criteria pursuant to subsection (1) based on generic human health risk
determined by the department to appropriately characterize patterns of human eiposuie associated

with certain land uses. The department shall utilize only reasonable and relevant eipusuie pathways in A*r*mmmg these
assumptions. The depamueul may prescribe more than 1 generic set of exposure assumptions within each category described
in subsection (1). If the department prescribes more than 1 generic set of exposure assumptions within a category, each set of

t creates a subcategory within a category described in subsection (1). The department shall specify site
t that determine the applicability of criteria derived for these categories or snbcategories.

(4) If a lujjidnm. ttftAimitrr- poses a carcinogenic risk to humans, the cleanup criteria derived for cancer risk under this
section shall be the 95% upper bound on the calculated risk of 1 additional cancer above the background cancer rate per
100,000 individuals using the generic set of exposure assumptions established under subsection (3) for the appropriate
caugoiy or sabcategory. If the hazardous «**«--«•» poses a risk of an adverse health effect other than cancer, cleanup
criteria shaO be derived using appropriate human health risk assessment methods for that advene health effect and the
PHT nf set of exposure fi-f""|'̂ KM*fr established under subsection (3) for the appropriate category or subcjlcguiy. A hazard
quotient of 1.0 shaO be used to derive uoncanm cleanup criteria. For the noncarcmogenic effects of a Mj^nfmi* substance
present in sous, the intake shall be assumed to be 100% of the protective level, unless cnmpnmid and sac-specific data are
available to deaaoustrate that a different souice contribution is appropriate. If a hazardous mi<**-»m * poses a risk of both

r and 1 or more advene health effects other than cancer, cleanup criteria shaU be derived under this section for the most

(5) If a cleanup ciiuuiuu derived under subsection (4) for gronndwater in an aquifer differs from either (a) die state
drinking water standard rsHtM&nt pursuant to section 5 of die safe drinking water act. Act No. 399 of the Public Acts of
1976, being section 325.1005 of die Michigan Compiled Laws, or (b) criteria for adverse aesmetic rharartrristirs derived

: to R 2995709 of die Michigan administrative code, die cleanup criterion shall be die more stringent of (a) or (b)
: department **""""rff dot i^mrtt^Tf widi this rule is not necessary because die use of the aquifer is reliably

restricted pursuant to section 20120b(4) or (5).
(6) The department shall not approve of a remedol action plan in categories set forth in subsection (1)0*) *° OX "dess die

person pioposing die pan dnciiiiimH that die current zoning of the property is consistent with die categorical criteria being
piopoaed, or dot die governing zoning authority intends to change die zoning designation so dot the pioposed criteria are

widi die new »nmng designation, or die can cot property use is a legal mam^f"1 """g use. The department shall
not gnat final approval for a remedial action plan that relies on a change in zoning designation until a final determination of
that zoning change has been made by the local unit of government. The department may approve of a remedial action that
achieves categorical criteria dial is based on greater eiposuie potential man die criteria applicable to current zoning. In
addition, the remedial action plan shaO mdnde documentation that die current piopeity use is consistent with the current
zoning or is a legal nonconfonning use. Abandoned or inactive property shall be considered on the basis of zoning

(described above.
(7) Cleanup criteria from 1 or more categories ia subsection (1) may be applied at a facility, if an relevant requirements

M «l^*Mjurfl *- •*---• nf ^ -• •- *-e sansneo tor application ot apeiuntnt oueiion.
(8) Except as provided in subsection (4) and subsections (9) to (13), compliance with die residential category in

be based on R 2995709 through R 2995711(4), R 2995711(6) through R 2995715 and R 2995727
(code. R 2995711(5), R 2995723, and R 2995725 of me Michigan administrative code shall

not apply for cakulatious of residential criteria under subsection (1X»)-
(9) The need for soil remediation to protect an aquifer from hazardous substances in soil shall be determined by

R 2995711(2) of Ac Michigan administrative code, considering die vulnerability of die aquifer or aquifers potentially
affected if die soil remains at die facility. Migration of hazardous substances in sofl to an aquifer is a pertinent pathway tf

I on consideration of site specific factors.
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(10) The department may establish cleanup criteria for a hazardous substance using a biologically based model developed
or identified as appropriate by the United States environmental protection agency if the department determines all of the
following:

(a) That application of the model results in a criterion that more accurately reflects the risk posed.
(b) That data of sufficient quantity and quality are available for a specified hazardous substance to allow the scientifically

valid application of the model.
(c) The United States environmental protection agency has determined that application of the model is appropriate for the

hazardous substance in question.
(1 1) If the cleanup criterion for a hazardous substance determined by R 299.5707 of the Michigan administrative code is

greater than a cleanup criterion developed for a category pursuant to subsection (1), the criterion determined pursuant to
R 299.5707 of the Michigan administrative code shall be the cleanup criterion for that hazardous substance in that category.

(12) In determining the adequacy of a land-use based response activity to address sites contaminated by polychlorinated
biphenyls, the department shall not require response activity in addition to that which is subject to and complies with
applicable federal regulations and policies that implement the toxic substances control act, Public Law 94-469, 15 U.S.C.
260 1 to 2629, 2641 to 2656, 2661 to 2671, and 2681 to 2692.

(13) Response activity to address the release of uncontaminated mineral oil satisfies R 299.5709 for groundwater or
R 299.571 1 for soil under the Michigan administrative code if all visible traces of mineral oil are removed from groundwater
and soil.

( 14) Approval by the department of a remedial action plan based on 1 or more categorical standard in subsection (IX3) to
(c) shall be granted only if the pertinent criteria are satisfied in the affected media. The department shall approve the use of
probabilistic or statistical methods or other scientific methods of evaluating environmental data when determining
compliance with a pertinent cleanup criterion if the methods are determined by the department to be reliable, scientifically
valid, and best represent actual site conditions and exposure potential.

( 1 5) If a remedial action allows for venting groundwater, the discharge shall comply with requirements of part 31, and the
rules promulgated under that part or an alternative method established by rule. If the discharge of venting groundwater is
provided for in a remedial action plan that is approved by the department, a permit for the discharge is not required. As used
in this subsection, "venting groundwater" means groundwater that is entering a surface water of the state from a facility.

(16) A remedial action plan shall provide response activity to meet the residential categorical criteria, or provide for
acceptable land use or resource use restrictions pursuant to section 20120b.

(17) A remedial action plan that relies on categorical cleanup criteria developed pursuant to subsection (1) shall also
consider other factors necessary to protect the public health, safety, and welfare, and the environment as specified by the
department, if the department determines based on data and existing information that such considerations are relevant to a
specific facility. These factors include, but are not limited to, the protection of surface water quality and consideration of
ecological risks if pertinent to the facility based on the requirements of R 299.5717 of the Michigan administrative code.

( I S ) The department shall annually evaluate and revise, if appropriate, the cleanup criteria derived under this section. The
evaluation shall incorporate knowledge gained through research and studies in the areas of fate and transport and risk
assessment. The department shall prepare and submit to the legislature a report detailing revisions made to cleanup criteria
under this section.

: AJJ IWS. An 71. Ind. Eft JimeS. 1995,

3242012Gb Remedial action plan.
Sec. 201206. (1) If a remedial action plan is selected or approved by the department based on criteria for the residential

category provided for in section 20120a(lXa), land use restrictions or monitoring are not required once those standards have
been achieved by the remedial action.

(2) If a remedial action plan is selected or approved by the department based on criteria in categories provided for in
section 20120a(l)(b) to (e), a notice of approved environmental remediation shall be recorded with the register of deeds for
the county in which the facility is located within 21 days after selection or approval by the department of the remedial action,
or within 21 days after completion of construction of the remedial action as appropriate to the circumstances. A notice shall
be filed pursuant to this section only by the property owner or by another person who has the express written permission of
the property owner. The form and content of the notice are subject to approval by the state. Any restrictions contained in the
notice shall be binding on the owner's successors, assigns, and lessees, and shall run with the land. A notice of
environmental remediation recorded pursuant to this subsection shall state which of the categories of land use specified in
section 20120a(l)(b) to (d) are consistent with the environmental conditions at the property to which the notice applies, and
that a change from that land use or uses may necessitate further evaluation of potential risks to the public health, safety, or
welfare, or the environment. The notice of approved environmental remediation shall include a survey and property
description that define the areas addressed by the remedial action plan if land use or resource use restrictions apply to less
than the entire parcel or if different restrictions apply to different areas of a parcel, and the scope of any land use or resource
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use liniiiJtinm. Additional requirements for financial assurance, monitoring, or operation, and maintenance do not apply if a
remedial action complies with criteria provided for in section 20120a(l)(b) to (e), unless monitoring or operation and
m*intn*nrr are required to assure the compliance with criteria that apply outside the boundary of the property that is the
source of the release.

(3) If a remedial action plan is selected or approved by the department based on criteria provided for in section
20120a(lXf) to 0) or (2), provisions concerning subdivisions (a) through (e) shall be stipulated in a legally enforceable
agreement with the department If the derailment concurs with an analysis provided in a """^frl action plan that 1 or more
of the requirements specified in subdivisions (b) to (e) is not necessary to protect the public health, safety, or welfare, or the
eavironmeat and to assure the effectiveness and integrity of the remedial action, that element may be omitted from the
agircmcnf If provisions for any of the following, determined by the department to be applicable for a facility, lapse or are
not nrw>p|i"«f with as provided in the agreement or remedial action plan, the department's approval of the remedial action
plan is void from the time of the lapse or violation, unless the lapse or violation is corrected to the satisfaction of the

(a) Land use or icsouiue use restrictions.
(b) Mo-taring.
ici CJoflaDOtt and mamtenaace.\*V ^^f l"^«UM Ml IMII BMMI

(d) Permanent markers to describe restricted areas of the site and the nature of any i
(e) F-**—ill asmiance. in a mechanism acceptable to the department to pay for monitoring, operation and maintenance,

, aad other costs determined by the department to be necessary to assure the effectiveness and integrity of the

(4) Iff a n-mniil action plan relies in whole or in part on cleanup criteria approved pursuant to section 201208(1X0 to 0)
or (2), land use or lesouiue use restrictions to assure the effectiveness and integrity of any containment, exposure barrier, or
other bad use or resource use restrictions necessary to assure the effectiveness and integrity of the remedy shaD be described
in a restrictive covenant. The restrictive covenant shall be recorded with (be register of deeds for the county in which the
property is located within 21 days of die department's selection or approval of die remedial action plan, or within 21 days of
the < >unaVlioa off construction of the mntaiumeut or barrier, as appropriate to the ciicumslamo The restrictive covenant
sbaO be filed by the property owner or wall the express written permission of the property owner. The restrictions shall run
with the land aad be binding on the owner's successors, assigns, and lessees. Such restrictions shall apply until the
department determines that hazardous subsiaac.es that are controlled by the barrier or contained no longer present an
"ittTTTi1***-' risk to ne public health, safety, or welfare, or the environment as defined by the cleanup criteria and exposure
coatrol requnemeats set forth in the remedial action plan. The restrictive covenant shall include a survey and property
descriptioa that define the areas addressed by the remedial action plan and the scope of any laud use or resource use
IhnilalinB* The form aad content of die restrictive covenant are subject to approval by the department and shall include

xomphsh all off the following:
(a) Restrict activities at the facility that may interfere with a remedial action, operation and nuiiarnaire, monitoring, or

her measures necessary to assure the effectiveness and integrity of die- remedial action.
(b) Restrict activities that may result iu ripmiiies above levels established in die remedial action plan.
(c) Require notice to the department of the owner's intent to convey any interest in the facility 14 days prior to

«•*»««"•"**•£ the conveyance. A conveyance of title, an easement, or other interest in the property shall not be
I by the property owner without adequate and complete provision for compliance with the terms and conditions

off theagiuintat described in subsection (3) and the rjrevention of releases and exposiuTsdesaiucd in subdfaisionfb).
(d) Gnat to the department the right to enter the property at reasonable times for the purpose of determining and

monitoring onmpi"-p* with the •MIM-HI*! action plan, including the right to take samples, inspect the operation of the
'*'fH"*y* jftina measures, and HHH^T* records.

(e) AOow the stale to enforce the restriction set forth in the owen ant by legal actkm ma court of appn^riate jurisdiction.
(f) Describe generally the uses of the property that are consistent with the categorical criteria and limitations approved as

part of a icawovd action plan.
(5) Iff the departiuuit determines that exposure to hazardous substances may be reliably restiided by an institutional

coatrol ia hoi off a restrictive covenant, and that imposition of land use or resource use restrictions through restrictive
covenants is impractical, the department may approve of a remedial action plan under section 20120a(lXf) to (j) or (2) that
relies on such iaaliliilinnal control. Mechanisms that may be considered under this subsection include, but are not limited to,
aa Ofdiaaace that prohibits the use of groundwater or an aquifer in a manner and to a degree that protects against
unacceptable exposures as defined by the cleanup criteria approved as part of the remedial action plan. An ordinance that

: coatrol pmauani to this subsection shall be published and majntalm-H m the same manner as zoning
; a reqiuremeut that the local unit of government notify the department at least 30 days prior to

tion to the otdiuance, or to the 1*1 """g or revocation of the ordinance.
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(6) Selection or approval by the department of a remedial action does not relieve a person who is liable under section
20126 of that person's responsibility to report and provide for response activity to address a subsequent release or threat of
release at the facility.

(7) A remedial action shall not be considered approved by the department unless a remedial action plan is submitted to the
department and the department approves the plan. Implementation by any person of response activity without department
approval does not relieve that person of an obligation to undertake response activity or limit the ability of the department to
take action to require response activity necessary to comply with this act by a person who is liable under section 20126.

(8) A person shall not file a notice of approved environmental remediation indicating approval or a determination of the
department unless the department has approved of the filing of the notice.

(9) A person who implements a remedial action plan approved by the department pursuant to subsections (2) to (5) shall
provide notice of the land use restrictions that are part of the remedial action plan to the zoning authority for the local unit of
government in which the facility is located within 30 days of approval of the plan.

(10) The state, with the approval of the state administrative board, may place restrictive covenants related to land or
resource use on deeds of state owned property.

Wttarr. Add. 1995, Act 71, tad. Eff. June 5,1995.

324.20120C Relocation of soil.
Sec. 20120c. (1) An owner or operator shall not remove soil, or allow soil to be removed, from a facility to an off-site

location unless that person determines that the soil can be lawfully relocated without posing a threat to the public health,
safety, or welfare, or the environment. The determination shall consider whether the soil is subject to regulation pursuant to
part 111.

(2) For the purposes of subsection (1), soil poses a threat to the public health, safety, or welfare, or the environment if
concentrations of hazardous substances in the soil exceed the cleanup criterion determined pursuant to section 20120a(l) or
(2) that apply to the location to which the soil will be moved or relocated, except that if the soil is to be removed from the
facility for disposal or treatment, the soil shall satisfy the appropriate regulatory criteria for disposal or'treatment. Any land
use restrictions that would be required for the application of a criterion pursuant to section 20120a(l) or (2) shall be in place
at the location to which the soil will be moved. Soil may be relocated only to another location that is similarly contaminated,
considering the general nature, concentration, and mobility of hazardous substances present at the location to which
contaminated soil will be moved. Contaminated soil shall not be moved to a location that is not a facility unless it is taken
there for treatment or disposal in conformance with applicable laws and regulations.

(3) An owner or operator shall not relocate soil, or allow soil to be relocated, within a site of environmental contamination
where a remedial action plan has been approved unless that person assures that the same degree of control required for
application of the criteria of section 20120a(l) or (2) is provided for the contaminated soil.

(4) The prohibition in subsection (3) against relocation of contaminated soil within a site of environmental contamination
does not apply to soils that are temporarily relocated for the purpose of implementing response activity or utility construction
if the response activity or utility construction is completed in a timely fashion and the short-term hazards are appropriately
controlled.

(5) If soil is being moved off-site from, moved to, or relocated on-site at a facility where a remedial action plan has been
approved by the department based on a categorical cleanup criterion in section 20120a(lXQ to (j) or (2), the soil shall not be
moved without prior department approval.

(6) If soil is being relocated in a manner not addressed by subsection (5), the owner or operator of the facility from which
soil is being moved must provide notice to the department within 14 days after the soil is moved. The notice shall include all
of the following:

(a) The location from which soil will be removed.
(b) The location to which the soil will be taken.
(c) The volume of soil to be moved.
(d) A summary of information or data on which the owner or operator is basing the determination required in subsection

(2) that the soil does not present a threat to the public health, safety, or welfare, or the environment.
(e) If land use restrictions would apply pursuant to section 20120a(l) to the soil when it is relocated, the notice shall

include documentation that those restrictions are in place.
(7) The determination required by subsections (1) and (3) shall be based on knowledge of the person undertaking or

approving of the removal or relocation of soil, or on characterization of the soil for the purpose of compliance with this
section.

(8) This section does not apply to soil that is designated as an inert material pursuant to section 11507(3) of the natural
resources and environmental protection act, Act No. 451 of the Public Acts of 1994, being section 324.11507 of the
Michigan Compiled Laws.

HMofy: Add. 1995, Act 71, Imd. ER. June S, 1995.
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32420120d Pubic meeting; notice; pubication; summary document; administnrtive record; comments
or information not included in record.

Sec, 201201 (1) At a facility where state funds will be spent to develop or implement a remedial action plan or where the
department Â HIIMM there is a significant public interest, within 30 days after the completion of a remedial investigation
for die facility, the depuiinent shall provide die county and the township, city, or village in which dw facility is located a
•otke of dK completion of the remedial investigation, a summary of the rcnKdial investigation, and notice of an opportunity
for die people hi die local unit of government to meet with die department regarding die remedial investigation and any
proposed feasibility study for die facility. Upon a request for a public meeting by die governing body of die local unit of
government or by 25 cimxns of die local unit of government, die department shaD, within 30 days of dw request, meet widi
persons in Ac local ami of government. The person or persons requesting the public meeting shall pobridrc and provide
amnmimvfaitinnf for the meeting The meeting shaD be held in die local unit of government in which die facility is located.
The depaiuiieat shall provide copies of the notices and summary required in this subsection to die governing body of die
local unit of gwuiautat, to the known persons who are liable under section 20126, and to die main public library of die
local imh of government in which the facility is located The department shall send representatives to the meeting who are
familiar with die facuty aad who are involved widt determining the appropriate remedial actions to be taken at die facility.
Persons who are liable ander section 20126 for dw facility rnay scad representatives to die meeting.

(2) The dtuaiumat shall maintain, and periodically publish, a list of remedial action plans sobmitted for approval that
comply with die nquiiraMirts of R 299.5515 of dw Michigan administrative code.

(3) Before approval of a proposed "«^«titl action plan which is to be implemented widi money from die fond, or is based
on categorical criteria provided for in section 20120a(lXO to (j) or (2), or if section 20118(5) or (6) applies, or die department
determines that diere is opiifirjnt public interest, die depaiuuent shall do all of die following:

(a) Publish a notice aad brief snmmary of die proposed remedial action plan.

(b) Provide for pabtic review and coramcat pertinent to documents relating to die proposed remedial action plan,
including, if applicable, the feasibility srody dtt oadinei atteniarivc remedial action measure

(c) Provide aa opportaairy for a pobtic mtUiag at or near die facility when any of die tbOowi

(i) The uVpalBKat drmminr* dtat diere is a ̂ gpiHirMt public interest or diat for any other reason a public meeting is
appropriate.

(M) A city, turn aihip. or village in which dw facility is located, by a majority vote of its governing body, requests a public
meeting.

(iii) A local heakh department with jurisdiction in dc area in which dw facility is located requests a public meeting.

(d) Provide a dotamiBl dial .mummi.,̂  the major issues raised by die public and how dwy are to be addressed by dw
final approved lemedbl action plan.

(4) For purposes of dtis section, pabticatioa shaD mcnde, at a rnJnnnum,Dublkation in a local newspaper or newspaper of
general circulation ia dtis state. In addition, dw administrative record shall be made available by die department for
inspection by members of dw public at or near dw facility and in Lansing.

(5) The dcpartmeat shall prepare a summary document that explains the reasons for the selection or approval of a
remedial action plan, fa addition, dw department shall compile an administrative record of die decision process that results in
ihc selection of a remedial action plan. The administrative record shall contain all of die following:

(a) Remedial investigation data regaiding dw facility.

(b) If applicable, a feasDflity study and potential remedial actions.

(c) If applicable, a taumaiy dnraim>ni diat explains dw reasons why a remedial investigation or feasibility study was not

(d) Applicable tommraU and information received from die public, if any.

(e) If applicable, a HnmmMit that summarizes dw significant concerns raised by dw members of dw public and bow dwy
are to be addressed.

arfomupoa appropriate to dwfacfliry.

(6) If coiiiiiirBU or iaformation are submitted for inclusion in dw administrative record diat are not included in die
aomaristrative record, a brief explanation of why dw iaformation was not considered relevant shall be seat to dw party by dw
• , - ,.- , , . - - * * • • • * A - - •oepanmem ano mcraoeu •me ICMJCU.

» MM. Aa 3D. !•*-

32420121-324,20125 Repealed. 1995, Act 71. bnd. Eff. June 5,1995.
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324.20126 Liability under part.
Sec. 20126. (1) Notwithstanding any other provision or rule of law and except as provided in subsections (2), (3), (4), and

(5) and section 20128, the following persons are liable under this part:
(a) The owner or operator of a facility if the owner or operator is responsible for an activity causing a release or threat of

release.
(b) The owner or operator of a facility at the time of disposal of a hazardous substance if the owner or operator is

responsible for an activity causing a release or threat of release.
(c) An owner or operator of a facility who becomes an owner or operator on or after June 5,1995, unless the owner or

operator complies with both of the following:
(i) A baseline environmental assessment is conducted prior to or within 45 days after the earlier of the date of purchase,

occupancy, or foreclosure. For purposes of this section, assessing property to conduct a baseline environmental assessment
does not constitute occupancy.

(if) The owner or operator discloses the results of a baseline environmental assessment to the department and subsequent
purchaser or transferee if the baseline environmental assessment confirms that the property is a facility.

(d) A person who by contract, agreement, or otherwise arranged for disposal or treatment, or arranged with a transporter
for transport for disposal or treatment, of a hazardous substance owned or possessed by the person, by any other person, at a
facility owned or operated by another person and containing the hazardous substance. This subdivision does not include any
of the following:

(i) A person who, on or after June 5,1995, arranges for the sale or transport of a secondary material for use in producing a
new product. As used in this subparagraph, secondary material means scrap metal, paper, plastic, glass, textiles, or rubber,
which has demonstrated reuse or recycling potential and has been separated or removed from the solid waste stream for reuse
or recycling, whether or not subsequent separation and processing is required, if substantial amounts of the material are
consistently used in the manufacture of products which may otherwise be produced from a raw or virgin material.

(if) A person who, prior to June 5, 1995, arranges for the sale or transport of a secondary material for use in producing a
new product unless the state has incurred response activity costs associated with these secondary materials prior to the
effective date of the 1999 amendments to this section. As used in this subparagraph, secondary material means scrap metal,
paper, plastic, glass, textiles, or rubber, which has demonstrated reuse or recycling potential and has been separated or
removed from the solid waste stream for reuse or recycling, whether or not subsequent separation and processing is required,
if substantial amounts of the material are consistently used in the manufacture of products which may otherwise be produced
from a raw or virgin material.

(Hi) A person who arranges the lawful transport or disposal of any product or container commonly used in a residential
household, which is in a quantity commonly used in a residential household, and which was used in the person's residential
household.

(e) A person who accepts or accepted any hazardous substance for transport to a facility selected by that person.
(f) The estate or trust of a person described in subdivisions (a) to (e).
(2) Subject to section 20107a, an owner or operator who complies with subsection (1X<0 is not liable for contamination

existing at the facility at the earlier of the date of purchase, occupancy, or foreclosure, unless the person is responsible for an
activity causing the contamination existing at the facility. Subsection (1XC) does not alter a person's liability with regard to a
subsequent release or threat of release at a facility if the person is responsible for an activity causing the subsequent release
or threat of release.

(3) Notwithstanding subsection (1), the following persons are not liable under this part unless the person is responsible for
an activity causing a release at the facility:

(a) The state or a local unit of government that acquired ownership or control of a facility involuntarily through
bankruptcy, tax delinquency, abandonment, a transfer from a lender pursuant to subsection (7), or other circumstances in
which the government involuntarily acquires title or control by virtue of its governmental function or as provided in this part,
a local unit of government to which ownership or control of a facility is transferred by the state or by another local unit of
government that is not liable under subsection (1), or the state or a local unit of government that acquired ownership or
control of a facility by seizure, receivership, or forfeiture pursuant to the operation of law or by court order.

(b) A state or local unit of government that holds or acquires an easement interest in a facility, holds or acquires an
interest in a facility by dedication in a plat, or by dedication pursuant to 1909 PA 283, MCL 220.1 to 239.6, or otherwise
holds or acquires an interest in a facility for a transportation or utility corridor or public right of way.

(c) A person who holds an easement interest in a facility or holds a utility franchise to provide service, for the purpose of
conveying or providing goods or services, including, but not limited to, utilities, sewers, roads, railways, and pipelines; or a
person that acquires access through an easement.

(d) A person who owns severed subsurface mineral rights or severed subsurface formations or who leases subsurface
mineral rights or formations.
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(e) The sate or a local out of govenunent that leases property to a person if the state or the local unit of government is
not liable under this part for enviroomeon] contamination at the property.

(r) A peraoo who owns or occupies residential real property if hazardous substance use at the property is consistent with

(g) A POSOB who acquits a facility as a result of the death of the prior owner or operator of the facility, whether by
iah«rilanoe,devi^orii»MliCTDtio>anintervivosortesamemary trust

(h) A peon who did not know and had no reason to know that the property was a faculty. To establish that the person
did not know and did not have a reason to know that the property was a facility, the person shaO have undertaken at the time
of acquisition aO appropriate inquiry into the previous ownership and uses of the property consistent with good commercial

' practice. A determinatioo of liability under this section shall take into account any specialized knowledge or
i on the part of the person, the relationship of the purchase price to the value of the piopeity if tin^n«itamh»tgH by a

commonly known or reasonable ascertainable information about the ptupaiy. the obviousness of the
i or likely presence of a release or threat of release at the property, and the ability to delect a release or threat of

release by appropriate inspection.
(i) A •titty pgrfhuiiing normal construction, maintenance, and repair activities in the normal course of its utility service

business. This subsection does not apply to property owned by the utility.
(j) A lessee who uses property for retail, office, or commercial purpose.

. nnt H«hl» in.H»r HIM pit-

(a) The owner or operator of a hazardous waste treatment, storage, or disposal facility reguhp^pnrsnant to part 111 from
which there is a release or threat of release solely from the treatment, storage, or disposal facility, or a waste management
•nit at the facility and the release or threat of releases subject to conective action under part 111.

(b) A leader that **B*B" «• or conducts a lawful marshalling or liquidation of personal property if the leader does not
: to the eanruaBBjeataJ coattminatian. This includes holding a sale of posonal property on a portion of the

or operator of property onto which ccotamination has migrated unless that person is responsible for an
Ihe release that is the source of the antaaunabon.
who owns or operates a facility in which the release or threat of release was caused solely by 1 or more of

(0 An act of God.
(i) An act of war.
(in) Aa act or nmicmna of a third party other than an employee or agent of the person or a person in a contractual

i who is liable under this i
(5) Notwithstanding any other provision of this part, the state or a local unit of government or a lender who has not

pMliryated h. tfcg mampji* itf nf lfc» tW4Kty i« im* ltaM> mwW ttiig part tnr mtts nr damage«« a trsnlt tf nsftmsr. activity

taken in response to a release or threat of release. For a lender, this subsection applies only to response activity undertaken
subsection does not

reddest, wfflml, or wanton misconduct, or artentianal miscoiidnci by me state or local u^
(6) In rsfaMMiiag babflity under this section, the department bears the burden of proof, tf the department proves a prima

facie case against a person, the person shall bear the burden of snowing by a preponderance of the evidence that he or she is
•tot Dioic mdcr !••••( scctioOw

(7) A leader that is not responsible for an activity causing a release at a facility and that establishes that it has met the
KQjuiKBeals of subsection (l)(c) with respect to that facility may immediately transfer to the state the property on which
then has been a release or a threat of a release if die lender conmUes wim all of b^ following:

(a) Within 9 aaonths following foreclosure and for a period of at least 120 days, the lender either lists the facility with a
broker, dealer, or agent who deals with the type of property in question, or advertises the facility as being for sale or

i on at feast a monthly basis in either a real estate publication, a trade or other pnHicatiu sri
ewspaper of general circulation of over 10,000 covering the area where the property is located.

(b) The **rrf" has ***** reasonable care in maintaining and preserving the real estate «nH [
(c) The lender provides to the department aO environmental information related to the facility that is available to the

(d) If the department has issued an order pursuant to section 20119, the lender has complied with the order to the
department's satisfaction.

(e) If conditions on the property pose a threat of fire or explosion or present an imminent hazard through direct contact
with hazardous substances, the lender has iindeitaken appropriate response activities to abate d

(8) The department shall establish minimum technical standards for baseline environmental assessments conducted under
tins section in guidelines pursuant to me admimstrative procedures act of 1%9,1969 PA 306, MCL 24.201 to 24328.
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(9) Notwithstanding subsection (l)(c), if the owner or operator of the facility became the owner or operator of the facility
on or after June 5,1995 and prior to March 6,1996, and the facility contains an underground storage tank system as defined
in part 213, that owner or operator is liable under this part only if the owner or operator is responsible for an activity causing
a release or threat of release.

1994, Act 451, Eff. Mir. 30,1995;—Am. 1995, Act 71, Imd. Eft June S. 1995;—Ajn. 1996, Act 115, Irod. Eff. Mir. 6,1996;—Am. 1999, Act 196, Imd. Eff. Dec. 17,1999.

324.20126a Joint several liability; costs of amounts recoverable; interest; recovery; permitted release;
action by attorney general; action brought by state or other person.
Sec. 20126a. (1) Except as provided in section 20126(2), a person who is liable under section 20126 is jointly and

severally liable for all of the following:
(a) All costs of response activity lawfully incurred by the state relating to the selection and implementation of response

activity under this part.
(b) Any other necessary costs of response activity incurred by any other person consistent with rules relating to the

selection and implementation of response activity promulgated under this part.
(c) Damages for the full value of injury to, destruction of, or loss of natural resources, including the reasonable costs of

assessing the injury, destruction, or loss resulting from the release.
(2) The costs of response activity recoverable under subsection (1) shall also include all of the following:
(a) All costs of response activity reasonably incurred by the state prior to the promulgation of rules relating to the

selection and implementation of response activity under this part, excepting those cases where cost recovery actions have
been filed before July 12, 1990. A person challenging the recovery of costs under this subdivision has the burden of
establishing that the costs were not reasonably incurred under the circumstances that existed at the time the costs were
incurred. Recoverable costs include costs incurred reasonably consistent with the rules relating to the selection and
implementation of response activity in effect on July 12,1990.

(b) Any other necessary costs of response activity reasonably incurred by any other person prior to the promulgation of
rules relating to the selection and implementation of response activity under this part. A person seeking recovery of these
costs has the burden of establishing that the costs were reasonably incurred under the circumstances that existed at the time
the costs were incurred.

(3) The amounts recoverable in an action under this section shall include interest. This interest shall accrue from the date
payment is demanded in writing, or the date of the expenditure or damage, whichever is later. The rate of interest on the
outstanding unpaid balance of the amounts recoverable under this section shall be the same rate as is specified in section
6013(5) of the revised judicature act of 1961, Act No. 236 of the Public Acts of 1961, being section 600.6013 of the
Michigan Compiled Laws.

(4) In the case of injury to, destruction of, or loss of natural resources under subsection (l)(c), liability shall be to the state
for natural resources belonging to, managed by, controlled by, appertaining to, or held in trust by the state or a local unit of
government. Sums recovered by the state under this part for natural resource damages shall be retained by the department,
for use only to restore, repair, replace, or acquire the equivalent of the natural resources injured or acquire substitute or
alternative resources. There shall be no double recovery under this part for natural resource damages, including the costs of
damage assessment or restoration, rehabilitation, replacement, or acquisition, for the same release and natural resource.

(5) A person shall not be required under this part to undertake response activity for a permitted release. Recovery by any
person for response activity costs or damages resulting from a permitted release shall be pursuant to other applicable law, in
lieu of this part. With respect to a permitted release, this subsection does not affect or modify the obligations or liability of
any person under any other state law, including common law, for damages, injury, or loss resulting from a release of a
hazardous substance or for response activity or the costs of response activity.

(6) If the department determines that there may be an imminent and substantial endangerment to the public health, safety,
or welfare, or to the environment because of an actual or threatened release from a facility, the attorney general may bring an
action against any person who is liable under section 20126 or any other appropriate person to secure the relief that may be
necessary to abate the danger or threat. The court has jurisdiction to grant such relief as the public interest and the equities of
the case may require.

(7) The costs recoverable under this section may be recovered in an action brought by the state or any other person.
Hlrtocy: Add. 1995, Ad 71, Imd. Ell. June 5,1995.

324.20127 Repealed. 1995, Act 71, Imd. Eff. June 5,1995. -
CoapOer'f Mte: The repelled lection pemined to liibUhy.
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32420128 UabBty of response activity cmiUactur; effect of warranty; iabBty of employer to employee;
gu»Binmenlal employee exempt from aabflty; definitions; iabffity of person in rendering cave, assistance,
or advice on release of petroleum; effect of exception under subsection (6); burden of establishing

Sec 20128. (1) Except as otherwise provided in this section, a person who is a response activity contractor for any release
or threatened release is not liable to any ptisan for injuries, costs, damages, expenses, or other liability, including, but not
baited to, dans for indemnification or coauimlion and claims by third parties for death, personal injuries, illness, or loss
of or damages to property or economic toss that result from the release or threatened release. This subsection does not apply
if a release or threatened release is caused by conduct of the response activity contractor that is negligent, grossly negligent,
nr Iffff ftip*lll)*f § jifffarinnal mJSCOOduCt

(2) SebsMtioe (1) does not affect the Uabflhy of a person under any warranty under federal, state, or common law. This
subjection does not affect the liability of an employer who is a response activity contractor to any employee of the employer
aeder law, mrhdieg any taw relating to worker's compensation.

(3) An uupkiyci of this state or a local Hit of government who provides services relating to a response activity while
acting within the scope of his or her authority as a governmental employee has the same exemption from liability as is
provided to the response activity contractor under subsection (1).

(4) Except as provided in this section, this section does not affect the UabiUty under this part or under any omer federal or
date law of any

(5) As used in subsections (1) to (4):

(a) "Response activity contract" means a written contract or agreement entered into by a response activity contractor with
1 or BMreof the following:

(3 Tie department.
(n) The department of public health.
(•i) A person who is arranging for response activity under this put
(b) •Response activity contractor' means 1 or both of the following:
(I) A person who eaters into a i espouse activity contract with respect to a release or thieatened release and is carrying out

(a) A person who is retained or hired by a person described in snbpangraph (i) to provide any service relating to a

(6) Notwithstanding any other provision of law. a person is not liable for response activity costs or damages that result
from an act or a faflnre to act in the course of rendering care, assistance, or advkx with respect to a release of petroleum into
or on the surface waters of the stale or on the adjoining shorelines to the surface waters of the state if the act or faflnre to act
was QOBMrtenl with the national contingency plan or as otherwise directed by the federal oil-scene coordinator or the
director. This subsection does not apply to any of the following:

(a) A person who is liable under section 20126 who is a responsMe parry.
(b) Aa action with respect to personal injury or wrongful death.
(c) A person that is grossly negligent or engages in willful misconduct
(7) A person who is liable under section 20126 who is a responsible party is liable for any response activity costs and

daaages that another person is relieved of under sabsecnon (6).
(g)Asuscdinn^sabsgJtiooand&ub»rftioa>(6)and(7):
(a) "Damages' means Amm*gft of any kind for which liability may exist under the laws of this state resulting from,

arising oat of, or related to the release or threatened release of petroleum.
(b) "Federal oa-sceae coordinator" means the federal official predestgnated by the United States eirviionii^

agency or the Dated Stales coast guard to coordinate and direct federd responses under the national contingency plan, or the
official dr signaled by the lead agency to frwaraaalr and direct response activity under the national contingency plan.

(c) "National contingency plan" means the national contingency plan prepared and published under section 311 of title m
of the federal water poOntion control act, chapter 758,86 Stat 862,33 U.S.C 1321.

(d^"I^em)leom"iiieaiistfaatteTmasiiisck£aedmpart213.

(e) "Responsible party" means a responsible party as defined under section 1001 of tide I of the oil poOution act of 1990,
Pabbc Law 101-380,33 U.S.C 2701.

(9) This section does not affect a plaintiffs burden of establishing liability under this part



31 NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION ACT § 324£0129a

324.20129 Divisibility of harm and apportionment of liability; liability for indivisible harm; contribution;
! factors in allocating response activity costs and damages; reallocation of uncollectible amount; effect

of consent order; resolution of liability in approved settlement; contribution protection; effect of state
obtaining less than complete relief; contribution from person not party to consent order; subordinate
rights in action for contribution.
Sec. 20129. (1) If 2 or more persons acting independently are liable under section 20126 and there is a reasonable basis

for division of harm according to the contribution of each person, each person is subject to liability under this part only for
the portion of the total harm attributable to that person. However, a person seeking to limit his or her liability on the grounds
that the entire harm is capable of division has the burden of proof as to the divisibility of the harm and as to the
apportionment of liability.

(2) If 2 or more persons are liable under section 20126 for an indivisible harm, each person is subject to liability for the
entire harm.

(3) A person may seek contribution from any other person who is liable under section 20126 during or following a civil
action brought under this part. This subsection does not diminish the right of a person to bring an action for contribution in
the absence of a civil action by the state under this part. In a contribution action brought under this part, the court shall
consider all of the following factors in allocating response activity costs and damages among liable persons:

(a) Each person's relative degree of responsibility in causing the release or threat of release.
(b) The principles of equity pertaining to contribution.
(c) The degree of involvement of and care exercised by the person with regard to the hazardous substance.
(d) The degree of cooperation by the person with federal, state, or local officials to prevent, minimize, respond to, or

remedy the release or threat of release.
(e) Whether equity requires that the liability of some of the persons should constitute a single share.
(4) If, in an action for contribution under subsection (3), the court determines that all or part of a person's share of liability

is uncollectible from that person, then the court may reallocate any uncollectible amount among the other liable persons
according to the factors listed in subsection (3). A person whose share is determined to be uncollectible continues to be
subject to contribution and to any continuing liability to the state.

(5) A person who has resolved his or her liability to the state in an administrative or judicially approved consent order is
not liable for claims for contribution regarding matters addressed in the consent order. The consent order does not discharge
any of the other persons liable under section 20126 unless the terms of the consent order provide for this discharge, but the
potential liability of the other persons is reduced by the amount of the consent order.

(6) A person who is not liable under this part, including a person who is issued a written determination under section
20129a affirming that the person meets the criteria for an exemption from liability, and who is otherwise in compliance with
section 20107a, shall be considered to have resolved his or her liability to the state in an administratively approved
settlement under the comprehensive environmental response, compensation, and liability act of 1980, Public Law 96-510, 94
Stat. 2767 and shall by operation of law be granted contribution protection under section 113(f)(2) of title I of the
comprehensive environmental response, compensation, and liability act of 1980, Public Law 96-510, 42 U.S.C. 9613 and
under this part in the same manner that contribution protection is provided pursuant to subsection (5).

(7) If the state obtains less than complete relief from a person who has resolved his or her liability to the state in an
administrative or judicially approved consent order under this part, the state may bring an action against any other person
liable under section 20126 who has not resolved his or her liability.

(8) A person who has resolved his or her liability to the state for some or all of a response activity in an administrative or
judicially approved consent order may seek*contribution from any person who is not a party to the consent order described in
subsection (5).

(9) In an action for contribution under this section, the rights of any person who has resolved his or her liability to the
state is subordinate to the rights of the state, if the state files an action under this part.

HUory: 1994, Ad 451. Eft Mir. 30,1995;—Am. 1995, An 71, Imd. Eff. June 5,1995.

324.20129a Exemption from liability.
Sec. 20129a. (1) A person may petition the department within 6 months after completion of a baseline environmental

assessment for a determination that that person meets the requirements for an exemption from liability under section
20126(l)(c) and, in conjunction with that exemption, a determination that the proposed use of the facility satisfies the
person's obligations under section 20107a. This request may be made by a prospective purchaser or transferee prior to actual
transfer of ownership or other interest to that person or by a lender prior to foreclosure. The request shall be submitted on a
form provided by the department along with the fee provided in subsection (4). The person petitioning the department under
this subsection shall attach the baseline environmental assessment, a detailed description of the proposed use of the facility, a
plan for any response activities that are necessary to assure that the proposed use of the facility satisfies the requirements of
section 20107a if a determination regarding compliance with that section is requested, and the qualifications of the
environmental professionals who have made the recommendations.
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(2) Within 15 business days after receipt of a petition under subsection (1), the department shall issue a written
aenniuatiou to the person submitting die petition dial does either of die following:
(a) Affirms that the criteria for obtaining the exemption have been met and affirms diat the proposed use of the facility
•Id satisfy die person's obligations under section 20107a provided that the person complies with the plan for the proposed

use of die facility submitted under subsection (1).
(b) Provides that the criteria for obtaining die exemption have not been met, or that the proposed use of die facility does

not satisfy the person's obligation under section 20107a, the specific reasons for die demal, and how the applicant could
meet die criteria and satisfy the person's obligations under section 20107a, if possible.

(3) A determination by the department under this section may be conditioned on completion of response activities
dcauMied in me pclJliuu.

(4) Until June 5, 2003, a petition submitted under subsection (1) shall be accompanied by a fee of $750.00. The
dtpaiuacal shaD deposit aD fees collected under this section into the fund. The department shall annually submit a report to

that details aD of the foOowing:
iceived pursuant to mi

fl») Tfc* a«mpg fc»gf« rf thin; whir* tW. dqttHiiiMit h«« talnti tn Jcoi* writtMi A^̂ minfrinre p t̂fnmt to fhic o -̂rinp

(c) The Bomber of times in which written determinations were not issued within die required time period.
(ifjThr mniiiiinair 101011111 of rtrpiilmrnl nifflhnr inn <i<,uy in i ' lSin • mitlui ill H imiiiilim IIIHJ i mis IK limi
(5) A ptHuu who is provided an affirmative ilftoinhiation under this section is not liable for a claim for i espouse activity

, or equitable relief under part 17, part 31, or common law resulting from
i identified in the petition or from contamination existing on the property on the date in which ownership or

control of the piupaly was tiausfened to the person. The liability protection afforded in this subsection does not extend to a
vtobbou of any primal nwed uinVi dale law. This sobsecboo does not alter a person's habflity for a violation of section
20107a for a use or activity of property dul is inroauiaent with the determination.

i AM. MM. Ha 71. M. BK. JHC x Wfc—«•. ion. ra M. M. to. Mr i. ttn-.—f^ rtr>. AH 30. M. BL

. 20130. (1) An indemnificatioa, hold harmless, or similar agreement or conveyance is not effective to transfer from a
person who is Gable under section 20126 to die state for evaluation or response activity costs or damages for a release or
**M"1 of irlratf to any other person the uabtbty imposed under this part. This sctlion does not bar an agreement to insure,
hold harmfcss, or mocoaury a party lo the agreement for liability winter this part.

(2) This part does not bar a cause of action that a person subject to liability under this part, or a giaiantor. has or would
have by •**•»• cf mnmpaiino orotbcfWBe *^*'||C* any person.

32420131 UHKtoliuM on iaMfcv; ciiumataiica* requiring total
Sec. 20131. (1) Except as provided in subsection (2), die liability under this part for each release or threat of release shall

not exceed the total of aO the costs of response activities, fines, and exemplary damages, plus $50,000,000.00 damages for
' to, destruction of, or toss of natural icsouices resulting from die release or ducat of release, inrfmting the reasonable

tof assessing the injury, destruction, or toss resulting from die release or threat of release.
(2) Notwifetandmg me limiiatina« JB subsection (1), die liability of a person under dus part shall be me full and total

com and damages listed in subsection (IX in either of tfae foOowing circmnstanccs:
(a) The release or thitatencd release of a hazardous substance was the result of wflKnl nrisrondnrt or gross negligence of

the party.
(b) The primary cause of the release or threat of release was a knowing violation of applicable safely, construction, or

cpciatingsiandaids or regulations.
UhMqi 0M.Aa4SI.eK.lte.mmBL

32420132 Covenant not to «u« nuwnciBy; future «nforcerneiTt action.
Sec. 20132. (1) The stale may provide a person with a covenant not to sue concerning any liability to die state under this

part, including future babfliry, resulting from a release or threatened release addressed by response activities, whether that
action is on a facility or off a facility, if each of the following is met:

(a) The covenant not to sue it in the public interest
(b) The covenant not to sue would expedite »*itp?fy activity consistent with rules promulgated under this part.
(c) There is full compliance with a consent order under this part for response to the release or threatened release
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(d) The response activity has been approved by the department.
(2) The state shall provide a person, to which the department is authorized under subsection (1) to issue a covenant not to

sue for the portion of response activity described in subdivision (a) or (b), with a covenant not to sue with respect to future
liability to the state under this part for a future release or threatened release, and a person provided the covenant not to sue is
not liable to the state under section 20126 with respect to that release or threatened release at a future time. The portion of
response activity to which the covenant not to sue pertains is either of the following:

(a) Hie transport and secure disposition off site of hazardous substances in a facility meeting the requirements of sections
3004(c), (d), (e), (f), (g), (m), (o), (p), (u), and (v) and 3005(c) of subtitle C of the solid waste disposal act, title II of Public
Law 89-272,42 U.S.C. 6924 and 6925, if the department has required off-site disposition and has rejected proposed remedial
action that is consistent with the rules promulgated under this part and that does not include off-site disposition.

(b) The treatment of hazardous substances so as to destroy, eliminate, or permanently immobilize the hazardous
constituents of the substances, so that, in the judgment of the department, the substances no longer present any current or
currently foreseeable future significant risk to the public health, safety, or welfare, or the environment; no by-product of the
treatment or destruction process presents any significant hazard to the public health, safety, or welfare, or the environment;
and all by-products are themselves treated, destroyed, or contained in a manner that assures that the by-products do not
present any current or currently foreseeable future significant risk to the public health, safety, or welfare, or the environment.

(3) A covenant not to sue concerning future liability to the state shall not take effect until the department certifies that
remedial action has been completed in accordance with the requirements of this part at the facility that is the subject of the
covenant.

(4) In assessing the appropriateness of a covenant not to sue granted under subsection (1) and any condition to be included
in a covenant not to sue under subsection (1) or (2), the state shall consider whether the covenant or condition is in the public
interest on the basis of factors such as the following:

(a) The effectiveness and reliability of the remedial action, in light of the other alternative remedial actions considered for
the facility concerned.

(b) The nature of the risks remaining at the facility.
(c) The extent to which performance standards are included in the consent order.
(d) The extent to which the response activity provides a complete remedy for the facility, including a reduction in the

hazardous nature of the substances at the facility.
(e) The extent to which the technology used in the response activity is demonstrated to be effective.
(f) Whether the fund or other sources of funding would be available for any additional response activities that might

eventually be necessary at the facility.
(g) Whether response activity will be carried out, in whole or in significant part, by persons who are liable under section

20126.
(5) A covenant not to sue under this section is subject to the satisfactory performance by a person of his or her obligations

under the agreement concerned.
(6) Except for the portion of the remedial action that is subject to a covenant not to sue under subsection (2), a covenant

not to sue a person concerning future liability to the state shall include an exception to the covenant that allows the state to
sue that person concerning future liability resulting from the release or threatened release that is the subject of the covenant if.
the liability arises out of conditions that are unknown at the time the department certifies under subsection (3) that remedial
action has been completed at the facility concerned.

(7) In extraordinary circumstances, the state may determine, after assessment of relevant factors such as those referred to
in subsection (4) and volume, toxicity, mobility, strength of evidence, ability to pay, litigative risks, public interest
considerations, precedential value, and inequities and aggravating factors, not to include the exception in subsection (6) if
other terms, conditions, or requirements of the agreement containing the covenant not to sue are sufficient to provide all
reasonable assurances that the public health and the environment will be protected from any future releases at or from the
facility.

(8) The state may include any provisions providing for future enforcement action under section 20119 or 20137 that in the
discretion of the department are necessary and appropriate to assure protection of the public health, safety, welfare, and the
environment.

HiHarj: 1994, Act 451, Eff. Mir. 30,1995;—Am. 1995, Act 71, Imd. Eft June 5,1995.

324.20133 Redevelopment or reuse of facility; covenant not to sue; conditions; demonstration; limitation;
reservation of right to assert claims; irrevocable right of entry; monitoring compliance.
Sec. 20133. (1) The state may provide a person who proposes to redevelop or reuse a facility, including a vacant

manufacturing or abandoned industrial site, with a covenant not to sue concerning liability under section 20126 and 20107a,
ifbll of the following conditions are met:
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(a) The covenant not to sne is in the public interest
(b) The covenant not to soc will yield new leaouices to facilitate implementation of icsponse activity.

(c) The covenant not to sue would, when appreciate, expedite response activity consistent with the rales promulgated
rdnspnt

(d) Based opoa available mfbnnation, the deportment determines that the redevelopment or reuse of the facility is not
hlcejy to do any of the following:

(/) Exacerbate or conuiiule to the existing release or threat of release.
(M) Imfrtfaf •ririi thg Jni|ilMnMit«tinn of r^pn^a- «rtiviti«»«

(at) Pose heakh risks related to the release or threat of release to persons who may be present at or in the vicinity of the
Entity.

(e) The proposal to redevelop or reuse the facflity has economic development potentiaL

(2) A person who requests a covenant not to sue under subsection (1) shall demonstrate to the satisfaction of the stale all
oftttetaOowrng:

(a) That the person is financiaUy capabk of redeveloping and reusing the facility in accordance with the covenant not to

(b) That the person is not affiliated m any way with any person who is liable under section 20126 for a release or threat of
release at the facOky.

(3) A covenant not to sue issued under this section shall address only past releases or threats of release at a facility and
shall expressly reserve the right of the state to assert all other claims against the person that proposes to redevelop or reuse
the facflity, ••ri-'&fc bat not limited to, those claims arising from any of the following:

(a) The release or threat of release of any hazardous substance resulting from die redevelopment or renserf the facility to
the extent soch chums otherwise arise aider this part.

(b) Interference with or faflnre to cooperate with the department, its contractors, or other persons conducting response
activities approved by the department

(c) Fafloe to comply with section 20107a.
(4) A covenant not to sue issued under this section shall provide for an irrevocable right of entry to the department, its

ififnmaf mrtnrily iriatad tn ttif rrl«-»o- or tttmt etf irieasg ailifaBKed Ky the murtamt
not to sne for the purposes tilted in section 20117(3X>) through (e) and for monitoring rmfKmr* with the covenant not to

.Aa 71. »

Sec. 20134. (1) The department and the attorney general may enter into a consent order with a person who is liable under
section 20126 or any group of persons who are tiabie under section 20126 to perform a response activity if the department
and the attorney general drfr"""** that the persons who are liable under section 20126 wfll utopeiiy "T*^«nf<iit the response
activity and that the consent order is in the public interest, will expedite effective response activity, and wfll minimize
litigation The consent order may, as determined appropriate by the department and the attorney general, provide for
iiiipL •;.. mtuinm fry f p***pB 4T ••? gfT "* P**""* ****" **^ KfUf uodcr section 20126 of any portion of response activity at
the facflky. A dcchinn of the attorney general not to enter into a consent order under this part is not subject to judicial

(2) Whenever practical and in the public interest, as determined by the department, the department and the attorney
genoal shaD as promptly as possibfe reach a fiaalsettk^ in an administrative or civil action under this part
if tins settlement involves only a minor portion of the response costs at the facflity concancd and, in the judgment of the
department and the attorney general, the conditions in either of the following are met:

(a) Both off the following are minimal in comparison to otita hazardous substaiices at the facflity:

(i) The amount of the hazardous suhstanrrs contirbuled by that person to the facility.

(a) The tone or other hazardous effects of the substances contributed by that person to the facility.

(b) Except as provided in subsection (3). die person meets all of the following conditions:

(i) The person is the owner of the teal property on or in which the facility is located.

(B) The person did not conduct or permit die generation, transportation, storage, treatment, or disposal of any hazardous
substance at the facflity.

(oz) The person did not contribute to die release or threat of release of a hazardous a**et*«ff- at the facfliry through any
ion
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(3) A settlement shall not be made under subsection (2)(b) if the person purchased the real property with actual or
constructive knowledge that the property was used for the generation, transportation, storage, treatment, or disposal of a
hazardous substance.

(4) A settlement under subsection (2) may be set aside if information obtained after the settlement indicates that the
person settling does not meet the conditions set forth in subsection (2)(a) or (b).

HlHOfjr: 1994, Act 451, EH. M»r. 30,1995;—Am. 1995, Act 71, Imd. Eff. June 5,1995.

324.20134a Repealed. 1995, Act 71, Imd. Eff. June 5,1995.
CoMfUtr*! Mte The repealed section pertained to transfer of exempt ititiu by tuie or local unit of government.

324.20135 Civil action; jurisdiction; conditions; notice; awarding costs and fees; rights not impaired;
venue.
Sec. 20135. (1) Except as otherwise provided in this part, a person, including a local unit of government on behalf of its

citizens, whose health or enjoyment of the environment is or may be adversely affected by a release from a facility or threat
of release from a facility, other than a permitted release or a release in compliance with applicable federal, state, and local air
pollution control laws, by a violation of this part or a rule promulgated or order issued under this part, or by the failure of the
directors to perform a nondiscretionary act or duty under this part, may commence a civil action against any of the following:

(a) An owner or operator who is liable under section 20126 for injunctive relief necessary to prevent irreparable harm to
the public health, safety, or welfare, or the environment from a release or threatened release in relation to that facility.

(b) A person who is liable under section 20126 for a violation of this part or a rule promulgated under this part or an order
issued under this part in relation to that facility.

(c) One or more of the directors if it is alleged that 1 or more of the directors failed to perform a nondiscretionary act or
duty under this part.

(2) The circuit court has jurisdiction in actions brought under subsection (l)(a) to grant injunctive relief necessary to
protect the public health, safety, or welfare, or the environment from a release or threatened release. The circuit court has
jurisdiction in actions brought under subsection (l)(b) to enforce this part or a rule promulgated or order issued under this
part by ordering such action as may be necessary to correct the violation and to impose any civil fine provided for in this part
for the violation. A civil fine recovered under this section shall be deposited in the fund. The circuit court has jurisdiction in
actions brought under subsection (l)(c) to order 1 or more of the directors to perform the nondiscretionary act or duty
concerned.

(3) An action shall not be filed under subsection (l)(a) or (b) unless all of the following conditions exist:
(a) The plaintiff has given at least 60 days' notice in writing of the plaintiffs intent to sue, the basis for the suit, and the

relief to be requested to each of the following:
(i) The department.
(if) The attorney general.
(Hi) The proposed defendants.
(b) The state has not commenced and is not diligently prosecuting an action under this part or under other appropriate

legal authority to obtain injunctive relief concerning the facility or to require compliance with this part or a rule or an order
under this part

(4) An action shall not be filed under subsection (1X<0 until the plaintiff has given in writing at least 60 days' notice to the
directors of the plaintiff's intent to sue, the basis for the suit, and the relief to be requested.

(5) In issuing a final order in an action brought pursuant to this section, the court may award costs of litigation, including
reasonable attorney and expert witness fees to the prevailing or substantially prevailing party if the court determines that an
award is appropriate.

(6) This section does not affect or otherwise impair the rights of any person under federal, state, or common law.
(7) An action under subsection (l)(a) or (b) shall be brought in the circuit court for the circuit in which the alleged release,

threatened release, or other violation occurred. An action under subsection (1X<0 shall be brought in the circuit court for
Ingham county.

Hutocj: 1994. Act 451, Eff. Mir 30,1995;—Am. 1995, Act 71, Imd. Eff. June 5,1995.

324.20135a Access to property; action by court.
Sec. 2013Sa. (1) A person who is liable under section 20126 or a lender that has a security interest in all or a portion of a

facility may file a petition in the circuit court of the county in which the facility is located seeking access to the facility in
order to conduct response activities approved by the department If the court grants access to property under this section, the
court may do any of the following:
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(a) Provide cojiyeiiMtinn to the property owner or operator for damages related to die granting of access to the property,
including fointMavirionfof loss of use of die property.

(b) Enjoin interference with die response activities.
(c) Grant any other appropriate relief as determined by the court
(2) If a court gnats access to property under diis section, die owner or operator of OK property to wtakfa access is granted

a not liable for either of Ae following:
(a) A release caused by die response activities for which access is granted unless the owner or operator is otfaerwise liable

under section 20126.
(b) For conditions aHoriatcd whb die response activity dial may present a threat to public beabfa or safety.

32420136 nnpauiad 1995, Act 71. Imd. Eff. June 5, 1995

32420137 Additional i»»»*providunfl copy of c«nî ^

Sec. 20137. (1) " addition to other relief authorized by law, die attorney general may, on behalf of die state, commence a
civil action seeking 1 or more of die following:

(a) Temporary or permanent injunctive relief necessary to protect die public health, safety, or welfare, or the environment
from the release or threat of release.

(b) Recovery of sate response activity costs passant to section 20126a.
(c) Raiuagit for the tkO value of injury to, destmction of, or loss of natural resources resulting from die release or ducat

of release, ••" '•"'•"g the reasonable costs of *«*-*M"g the injury, destruction, or toss igmhing from the release or threat of

onhnbOrlyforl
(e) A crvfl fine of not more bam $1,000.00 for each day of noncompliance widnot mffiri^t cause with a written request

of the department pursuant to section 20114(l)(h). A fine irnposed umier thh subdlvisaon shaO be based on u^ seriousness of
dw violation and any good Cum efforts of die person to comply wiu die leq^uest of die department

(f) A civil fine of not more dan $10,000.00 for each day of violation of diis pan or a rule promulgated under diis part A
fine imposed under dus snbdhrisioa shall be based upon die seriousness of me violation and any good faim efforts of the
|ffiHHi to fln"*|'*y win this part or a role promulgated under this part

(g) A civil fine of not more than $25,000.00 for each day of violation of a judicial order or an adniinisliaUve order issued
puisuant to section 20119, indnding exemplary damages pursuant to section 20119.

(h) Caforccjutnt of an administrative order issued pursuant to section 20119.
(1) Enforcement of information gathering and entry authority pursuant to section 20117.
<j) Enforcenent of the reporting requirements imder section 20114(1), (3), and (6>
(k) Any other rehef necessary for rne eirforooncnt of dus part
(2) If an action is brought under dus part by a plaintiff other than die attorney general, die plaintiff shall, at die time of

fifing, provide a copy of die complaint to the attorney general.
(3) Except as uukrwhe provided in this part, an action brought under diis part may be brought in the drcnit court for die

county of ugham, hi ok county in which die drfemlaiil resides, has a place of business, or in which the legisuaed office of a
^rtrmttmt* coipuianoa is luculfd, or in die county where die release occurred.

(4) A state court does not have jurisdiction to review challenges to a response activity selected or approved by die
department under dus part or to review an administrative order issued under dus part in any action except an action diat is 1
oftfaefbOowng:

(a) An action to recover response costs, damagm, or for contribution.
(b) An action by the state to enforce an administrative order under this part or by any other person under section

20135(l)(b) to enforce an administrative order or to recover a fine for violation of an order.
(c) An action pursuant to section 20119(5) for review of a decision by the defjartniem denyrng or umithu| reimbursement
(d) An action pmpi*aft* to section 20135 chaDengng a response activity selected or approved by die department, if the

action is filed after die completion of die response activity.
(e) An action by die state pursuant to section 20126a(6) to compel response activity.
(5) In any judicial action under diis part, judicial review of any issues concerning die selection or adequacy of a response

activity taken, ordered, or agreed to by die state are limited to the administrative record. If the court finds that the record is
mmaflflf or inadequate, die court may consider supplemental material in die action. In considering objections raised in a
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judicial action under this part, the court shall uphold the state's decision in selecting a response activity unless the objecting
party can demonstrate based on the administrative record that the decision was arbitrary and capricious or otherwise not in
accordance with law. In reviewing alleged procedural errors, the court may disallow costs or damages only to the extent the
errors were so serious and related to matters of such central importance that the activity would have been significantly
changed had the errors not been made.

(6) In an action commenced under this part, any person may intervene as a matter of right if that person claims an interest
relating to the subject matter of the action and is situated so that the disposition of the action may, as a practical matter,
impair or impede the person's ability to protect that interest, unless the court finds the person's interest is adequately
represented by an existing party.

History: 1994, Ad 451, Eff. Mir. 30,1995;—An. 1995, Act 71, Imd. fit. June 5. 1995.

324.20138 Unpaid costs and damages as lien on facility; priority; commencement and sufficiency of lien;
petition; notice of hearing; increased value as lien; perfection, duration, and release of lien; document
stating completion of response activities.
Sec. 20138. (1) All unpaid costs and damages for which a person is liable under section 20126 constitute a lien in favor of

the state upon a facility that has been the subject of response activity by the state and is owned by that person. A lien under
this subsection has priority over all other liens and encumbrances except liens and encumbrances recorded before the date the
lien under this subsection is recorded. A lien under this subsection arises when the state first incurs costs for response
activity at the facility for which the person is responsible.

(2) If the attorney general determines that the lien provided in subsection (1) is insufficient to protect the interest of the
state in recovering response costs at a facility, the attorney general may file a petition in the circuit court of the county in
which the facility is located seeking either or both of the following:

(a) A lien upon the facility subject to response activity that takes priority over all other liens and encumbrances that are or
have been recorded on the facility.

(b) A lien upon real or personal property or rights to real or personal property, other than the facility, owned by the person
described in subsection (1), having priority over all other liens and encumbrances except liens and encumbrances recorded
prior to the date the lien under this subsection is recorded. However, the following are not subject to the lien provided for in
Ihis subdivision:

(/) Assets of a qualified pension plan or individual retirement account under the internal revenue code,
(i/) Assets held expressly for the purpose of financing a dependent's college education.
(Hi) Up to $500,000.00 in nonbusiness real or personal property or rights to nonbusiness real or personal property, except

that not more than $25,000.00 of this amount may be cash or securities.
(3) A petition submitted pursuant to subsection (2) shall set forth with as much specificity as possible the type of lien

sought, the property that would be affected, and the reasons the attorney general believes the lien is necessary. Upon receipt
lit a petition under subsection (2), the court shall promptly schedule a hearing to determine whether the petition should be
granted. Notice of the hearing shall be provided to the attorney general, the property owner, and any persons holding liens or
perfected security interests in the real property subject to response activity. A lien shall not be granted under subsection (2)
against the owner of the facility if the owner is not liable under section 20126.

(4) In addition to the lien provided in subsections (1) and (2), if the state incurs costs for response activity that increases
the market value of real property that is the location of a release or threatened release, the increase in value caused by the
state funded response activity, to the extent the state incurred unpaid costs and damages, constitutes a lien in favor of the
state upon the real property. This lien has priority over all other liens or encumbrances that are or have been recorded upon
the property.

(5) A lien provided in subsection (1), (2), or (4) is perfected against real property when a notice of lien is filed by the
department with the register of deeds in the county in which the real property is located. A lien upon personal property
provided in subsection (2) is perfected when a notice of lien is filed by the department in accordance with applicable law and
regulation for the perfection of a lien on that type of personal property. In addition, the department shall, at the time of the
filing of the notice of lien, provide a copy of the notice of lien to the owner of that property by certified mail.

(6) A lien under this section continues until the liability for the costs and damages is satisfied or resolved or becomes
unenforceable through the operation of the statute of limitations provided in section 20140.

(7) Upon satisfaction of the liability secured by the lien, the department shall file a notice of release of lien in the same
manner as provided in subsection (5).

(8) If the department, at the time or prior to the time of filing the notice of release of lien pursuant to subsection (7), has
made a determination that the person liable under section 20126 has completed all of the response activity at the real
property pursuant to the approved remedial action plan, the department shall execute and file with the notice of release of
lien a document stating that all response activities required in the approved remedial action plan have been completed.

r- 1994, Act 451, Eff. Mir 30, t995;-̂ Am. 1993, An 71, Imd. Eft June 5,1995.
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32420139 A|i|iwtabwUy off penalties; conduct constituting felony; penalties; jurisdkiion; criminal iabifity
far substantial endanuet ment to pubic health, safety, or welfare; determination; knowledge attributable

Sec. 20139. (1) The penalties provided in this section only apply to a release that occurs after July 1, 1991.

(2) A person who dots any of the following is guilty of a felony and shall be fined not less than $2^00.00 or more than
$25,000.00 for each violation:

(a) Knowingly releases or causes a release contrary to applicable federal, state, or local requirements or contrary to any
permit or license held by that person, if that person knew or should have known that the release could cause personal injury
or property damage.

(b) Infrtimilly makes a false statement, lepicaeutation. or certification in any application, record, report, plan, or other
dorauM* filed or required to be irahu^med unto

(c) Intentionally readers inaccurate any monitoring device or record required to be mahrtamrd under this part or a rule
Hit* plrt

t ms or her quamVartons in a document prepared pursuant to section 20129*.

(3) la •*H*"» to a fiae imposed under subsection (2), the court may impose an additional fine of not more than
125,000.00 for each day daring which the release occurred. If the conviction is for a violation committed after a first
conviction of the person under this suhsfftion, the court shall impose a fine of not less than $25,00040 and not more than
iSQjOOO.00 per day of violation. Upon conviction, in addition to a fine, the court in its Jbuetion may sentence die defendant
to impiisonmeat for not more than 2 years or impose probation upon a person for a violation of this part. With the exception
of the JMiiancc of criminal complaints, tMtfmrr of warrants, and the holding of an arraignment, the circuit court for the
coaatyin which the violation occurred has exclusive jurisdiction.

(4) Upon a finding by die court thai die action of a criminal defendant pioacaiied under tfus section poses or posed a
I eadangennent to public health, safety, or welfare, the court shall impose, in addition to the penalties set forth in

E (2) and (3), a fiae of not less than $1,000,000.00 and, in addition to a fine, a sentence of 5 years' imprisonment

(5) To find a defendant criminaOy liable for substantial endangerment under subsection (4), the court shall determine that
the defendant knowingly or recklessly acted in such a manner as to cause a danger of death or serious bodily injury and that
either of the following has occurred:

(a) The «*»fr ««?••* had an actual awareness, belief, or understanding that his or her conduct would cause a substantial
-M- - -f -m • •- - •_ _ _•!*__ ? * -onager ot ocatn or unous Doduy injury.

(b) The defendant acted in gross disregaid of die standard of care that any reasonable person would observe in similar

(6) Knowledge poarncd by a person other than the defendant under subsection (5) may be attributable to the defendant if
the defendant took affirmative steps to shield himself or bersetf from the relevant mfonnation.

(7) The department may pay an award of up to $10400.00 to an individual that provides information leading to the arrest
aad conviction of a penoa for a violation of this section. The department shall promulgate rules that prescribe criteria for
ff̂ fMlg*̂ m49Vft̂ f*'/tm9f̂ an A" •M*T> ̂ 1 •"• h* «"**** ntutfr Hire crrtinn imfil mlgg ate pmmnlptgH frrsrntmî Aif.

criteria for aakiag awards. Awards nader this subsection may be paid from the Michigan environmental assurance fund, if
I is enacted into law.

(8) As ased in this section, "serious bodily injury" means bodily injury that involves a substantial risk of death,
physical pain, protracted and obvious disfigurement, or protracted loss or impairment of the

i of A DOdOy i**̂ *irT?CT'i, QfKaWj Of mcotu farufty

3242t140 Untftatfon period*; effect off aubsection f3).
Sec. 20140. (1) Except as provided in subsrrrions (2) and (3), the limitation period for filing actions under this part is as

fallows:

(a) For the recovery of response activity costs and natural resources damages pursuant to section 20126a(lX*)> (°)>OT (c)>
widnn 6 yean of initiation of physical oo-site construction activities for the remedial action selected or approved by the
drpaiunrjit at a natty, except as provided in subdivision (b).

(b)For 1 or more snbaequem actions for recovery of response activity costs pursuant to section 20126, at any time during
lhe loponsc activity, if commenced not later than 3 years after the date of completion of all i espouse activity at die facility.

(c) For civil fines under this part, within 3 years after discovery of the violation for which the civfl fines are assfssf^

(2) For recovery of natural iesouice& damages that accrued prior to July 1, 1991, die limitation period for filing actions
rdns part is July 1,1994.
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(3) For recovery of response activity costs that were incurred prior to July 1,1991, the limitation period for filing actions
) under this part is July 1,1994.

(4) Subsection (3) is curative and intended to clarify the original intent of the legislature and applies retroactively.
History: 1994. Act 451, Eff. Mv. 30,1995;—Am. 1995, Act 71, lira). Eff. June i, 1995;—Am. 2000, Act 254, Imd. Eff. June 29,2000.

324.20141 Repealed. 1995, Act 71, Imd. Eff. June 5,1995.
CoBpikr*! tatts The repealed lection peraincd ID citizens review board.

324.20142 Compliance as bar to certain claims; exceptions.
Sec. 20142. (1) Except as provided in section 20126a(5), a person who has complied with the requirements of this part or

is exempt from liability under this part is not subject to a claim in law or equity for performance of response activities under
part 17, part 31, or common law.

(2) This section does not bar any of the following:
(a) Tort claims unrelated to performance of response activities.
(b) Tort claims for damages which result from response activities.
(c) Tort claims related to the exercise or failure to exercise responsibilities under section 20107a.
Hatorj: Add. 1995, Act 71, Imd. Eff. June 5,1993.
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TABLE 1.6ROUNDWATER: RESIDENT, ND INDUSTRIAL-COMMERCIAL
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

RRD Op Memo No. 1

o
All criteria, unless otherwise noted, are expressed in units of parts per billion (ppb). One ppb is equivalent to one microgram per liter (ug/L). Criteria with six or more digits are expressed in
scientific notation. For example, 200,000 ppb Is presented aa 2.0E+5. The lowest generic groundwater criterion for a given hazardous substance Is presented In a bold box. A footnote Is
designated by a letter in parentheses and is explained In the footnote pages that follow the criteria tables. When the risk-based criterion Is less than the target detection limit (TDL), the
TDL is listed as the criterion (R 299.5707). In these cases, two numbers are presented In the cell. The drat number Is the criterion (i.e., TDL), and the second number is the risk-baaed or
solubility value, whichever is lower (R 299.5708). Criteria were promulgated December 21,2002 within the Administrative Rules for Part 201, Environmental Remediation, of the Natural
Resources and Environmental Protection Act, 1994 PA 451, as amended. These tables reflect modifications to the TDLs and new criteria consistent with the provisions of R299.5103(l)
and R299.5706a, respectively.
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4-4M5DE

4-4'-DDT

Decabromoo'lphenyl ether

Di-n-butyl phtnalMe

Di(2-ethylhexyl) adlpate

Di-n-octyl prrthatate

Diccttorit) alcohol (I)

Diazmon

Dibenze<a,ri)anmracena (Q)

Dibenzofuran

Chemical
Abstract
Service
Number .

59507

•1587

95S78

95498

2921882

19085831

18540299

218019

7440484

7440508

21725482

57125

108941

1861321

75990

72548

72559

50293

1183195

84742

103231

117840

123422

333415

53703

132649

*1

Residential ft
ComiMnMI

Drinking Water
Criteria A RI8U

«.

150

1,800

45

150

22

100 (A)

100 (A)

1.6(8)

40

1.000 (E)

24

200 (A)

33,000

73

200 (A)

9.1

44

3.8

30(8)

680

400 (A)

130

10

14

2.0(MXOi21

K>

92

Imhntrlali
fc <>•»•.••> • ••!•! II M Al< minimum H|M •

Criteria liRltu

420

8.200

130

420

63

100 (A)

100 (A)

1.6(8)

100

1.000 (E)

9.4

200 (A)

•4.000

210

200 (A)

37

IS

10

30(8)

2400

400 (A)

380

D

34

iAWCOAS

D

*3

Oioundwater
Surf ace Water

itofrMV CfltMU m

RMU

7.4

MA

22

10

2.0 (M)i 0.002

(OX)

11
K>

100

(0)

560()

Si

NA

NA

NA

NA

NA

0.02(M);1.1E-«

NA

9.7

10

10

NA

NA

10

4

*4

RMMMtlal*
Commercial I

V -j - **•>• m*t»m AMoimnzmipfi «o

Indoor Air
nhalatten Criteria

ARI8U

NLV

10

10

2.2E+5

2.9

NLV

NLV

ID

NLV

NLV

NLV

NLV

1.500

NLV

NLV

NLV

NLV

NLV

30(8)

NLV

NLV

NLV

NLV

NLV

NLV

D

«

Industrial*
Commercial H. HI
• IV GfOUfraWtttf

VOlA HIlU UOfl to
Indoor Air

Inhalation Criteria
&RB8L*

NLV

ID

ID

3.7E+S(S)

6.6

NLV

NLV

10

NLV

NLV

NLV

NLV

3.300

NLV

NLV

NLV

NLV

NLV

30(3)

NLV

NLV

NLV

NLV

NLV

NLV

10

tt

Gfountfwtttr
Contact Cnttrtft •

RMU

79.000

6.700(8)

94,000

44.000

1.100(8)

2.9E+6

4.86+6

1.6 (3AM

2.4E+8

7.46*8

2400

57.000

2.3E+7(S)

500(8)

1JE*7

44 (AA)

27 (AA)

13 (AA)

30(8)

11,000(8)

470(8)

400

K>

1400

2.0<M>A);OJ1

10

f7

Water
Solubility

3.90E+8

6,740

2.206+7

3.73E+5

1,120

NA

NA

1.6

NA

NA

1.70E+5

NA

2.306+7

500

5.02E+8

90

120

25

30

11,200

471

3.000

1.06+9

69.800

2.49

10,000

«8

nammablltty
and ExptottvNy

Itrraainlnn9wTwniny

Level

10

ID

ID

ID

ID

ID

10

ID

ID

ID

ID

ID

NA

10

10

ID

10

NA

10

NA

K>

ID

1.06+9(3)

NA

10

10

tt

Acute
ljkKa>l*tlf>«iRlrWBWfl

8 crv^n i HQ
Level

ID

ID

ID

10

ID

ID

ID

ID

ID

ID

ID

ID

ID

ID

ID

10

10

ID

K>

10

ID

ID

10

ID

ID

ID

Decemb^ W4



Attachment 1

TABLE 1. OROUNOWATER: RESIDENT.. .ND INDUSTRIAL-COMMERCIAL
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSU)

RRO Op M«mo No. 1

OuWtihMt Numl

romotom

Butmel(t)

Buitnent (MIX) (1)

Butyl MMrt*

Bulyl itoohel

utylfemtylpMMIM

-ButyMMW*

«.»utylMnMn«(l)

•dmlum (1)

•mnhana /It•mpnejmj (1}

ApTOfiMUfll

ift*yt

WbttO*

•tofurtn

trtoon dtouMM (l,R)

•vwrt itTMnNMiM

hiortwwU)

hlOfW*

hiorebwuwM (1)

CMora.1,1-dMuora*m«M

*lorMm«w

cniofOwtnyi vinyl Mnftf

^(OfOfOWl

ttoremcthaiM (1)

Mr -

ChtmtMl

lirrtM
Number

76262

r*9M

71363

76M3

121664

766M

66M7

104618

11MMID̂ M

96066

7440436

766M

106602

63262

M746

1663662

76160

67746

16687006

106607

76663

76003

1107M

67663

74873

§1

RMMMNNMA,

OitMftaAKMU

60 (A, W)

MO

13400

MO

3400

1JOO

60

60

6.0 (A)

to
6400

700

M

40 (A)

MO

••0(A|

16 (A)

2.M«0)

100 (A)

16400

4M

60(A,W)

2M

M

IntHwIrMA

OrMMtaAMMU

60 (A. W)

1700

36400^W(̂ ^^

1400

11400

2,700(1)

jao
MA

00

6.0 (A)

10

17400

2400

3M

40 (A)

ttoo
64 (A)

24 (A)

16W (•)

100 (A)

44400

1,700

0

M(A.W)

1,100

M

HMU

O

NA

2400

NA

NA

14 (X)

10

10

(OXX)

NA

NA

NA

10 (MX 3,0

NA

O

46 (X)

NA

(W)

47

NA

O

NA

170 (X)

e

<M

OMMMnMI

Mow Air

AM6MU

4.71*6

A AMI

NLV

2.41*6(1)

6.71*6(1)

1.01*0 (D.1)

NLV

10

10

NLV

10

NLV

K>

NLV

NLV

241*6

370

86(6)

NLV

2.11*6

3,H*6(1)

6.71*6(1)

10

26400

8,600

M

\EErr
»K6)6U

3.11*6(1)

ft AM

NLV

2.41*6(1)

6.71*6(1)

1.01*6(0,1)

NLV

10

10

NLV

10

NLV

10

NLV

NLV

6.61*6

2,400

•6(6)

NLV

4.71*6(1)

3.W*6(1)

8.71*6(8)

10

141*6

48,000

M

OMSSS.
MMU

1̂ 1*6

6.61*6

2.41*8(1)

1.61*6

7.M*7

2.700(1)

6,600

4 JM

6.600

1.M*6

10

3.M*6

l.M*6(l)

7^00

341*6

141*6(1)

4,tOO

1§<AA)

10

66,000

5.61*6 (8)

441*8

K>

141*8

4.61*6

•7

• 1 ih|M|M

3.101*6

I 4M*T

7,401*7

3.401*6

6,701*6

141*6

3,MO

NA

NA

NA

13.400

6.361*6

1.261*6

7410

7401*8

1.181*8

7.631*8

M

NA

4.721*6

1.61*06

6.741*8

1401*7

7.621*6

8441*6

M

J?SS»
IM*I

10

g)

4.71*7

O

2.61*8

6.11*7

O

10

10

10

to
NA

10

ID

10

13400

10

10

10

161*6

NA

1.11*8

10

10

36,000

M

JSL
u»«<

10

10

741*7(1)

241*6(1)

671*6(1)

N>

10

10

10

10

10

1.01*6(0)

10

0

10

10

K>

10

10

10

10

10

10

2.11*6
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Attachment 1

TABLE 1. GROUNDWATER: RESIDENT i. ND INDUSTRIAL-COMMERCIAL
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

RRD Op Memo No. 1

o
Guldesheet Number -»

-

ibromochtoropfopana

lbrofnon)0thana

licamba

,3-Dterilorebansana

,4-Diehlcrobanxana

.i'-Dterilorobaittldlna

3teritorodll1ueroma*an«

,1-Dlcriloro«trian«

,2-DieMereMhMM (1)

.i-Dichtoroamy1»na(l)

:H-l,2-Olehlefo«triytana

!,4-DlchloTOphanol

!.4-Dtehtoroph«noxyic«tic add

.2-D!criloropropafM (1)

>Dlchtoroprop«na

Sichlorovot

DicyeksMxyl pMhalata

DieWrin

Diethyl athor

Diethyl pMhalata

Diathylena glyeel monobutyl ether

Diliopropyl ether

Chemical
Abstract
8ervl00

Number •

124481

96128

74953

1918000

9SS01

S41731

106467

91941

75718

7S343

107062

7S354

156592

166606

99309

120632

94757

78875

542766

62737

64617

60571

60297

64662

112345

106203

*1

Residential*
CoflifitfrolM 1

DfiimlnQ WMtr
Criteria A RB8U

60(A.W)

0.2 (A)

60

220

wow
6.6

75(A)

1.1

1,700

880

6.0 (A)

7.0 (A)

70 (A)

100 (A)

2,200

73

W(A)

6.0 (A)

6J

1J

n
an
10 (E)

6.600

SB

30

«2

IndiMtrtalA
»omiMfCMl If M •
IVDfMdnyWMtf
CfttMteftMSU

80(A.W)

0.2 (A)

230

630

600 (A)

19

78(A)

4J

4^00

2^00 >

8.0 CA)

7.0 (A)

70 (A)

100 (A)

6.300

210

70 (A)

6.0 (A)

36

6.7

O

0.43

10 (B)

16̂ 00

MO

M

*3

OfOiinowfcwf
8urf«e«Witof

lntorhe«Crtofte&
R88U

ID

NA

NA

NA

16

38

13

0.3 (X)

a>
740

360 (X)

66 (X)

620

1.500

NA

19

220

290 (X)

NA

NA

NA

0.02(M);6JE-6

K>

110

NA

O

*4

RMktentUIA
Cofflmcretall
QroundwBtMr

VolitllltMienM
liMleerAIr

Inhalation Crttttta
6.RBSU

14,000

1.200(8)

10

NLV

1.6E+5(8)

10

16,000

NLV

2.2E+6

i.oe+«
9,600

200

93,000

65.000

NLV

NLV

NLV

16,000

3.900

NLV

O

200(8) •

6.1E+7(8)

NLV

NLV

8.000(8)

*5

IndustfUIA
Commtfelal II, III

VoMntarttonto
lnd««rAlr

Inhalation CriUria
tRBSU

1.1E+5

1^00(8)

ID

NLV

1.6E+S(3)

ID

74,000(8)

NLV

3.0E+8(3)

2.3E+8

59.000

1,300

2.1E+5

2.0E+6

NLV

NLV

NLV

36.000

26.000

NLV

K>

200(8)

6.1E+7(8)

NLV

NLV

6.000(8)

«8

Oroundwatar
Contort CrtefU*

RBSLa

18.000

390

5.3E+S

5.9E+6

1.66+6(8)

2,000

6.400

160

3.0E+S(8)

2.46+8

19,000

11.000

2.0E+6

12E+>

7.000(8)

46,000

1.2E+6

16.000

5,500

6,900

ID

2.4 (AA)

3.58+7

1.«««(8)

4£E«4

1.000(8)

f7

\M»tmrII41WI

8otubUtty

2.80E+8

1̂ 30

1.10E+7

4iE+6

1.S9E+6

1.11E+6

njtoo

•3,110

3.00E+5

5.06E+6

6.521+6

2.2SE+6

3.80E+6

6JOE+6

7,000

4.50E+6

6JOE+8

2.806+8

2.806+6

1.606+7

4.000

19S

6.10E+7

1J6t+6

1.0E+9

*041

*8

and ExpkwMty
SCfMINOfl

Lav*

10

NA

O

10

NA

to
NA

10

10

3.6E+6

2.SE+6

97,000

6.3E+5

2.3E+5

10

10

10

8.SE+6

1.3E+S

NA

10

10

6.6E+6

NA

10

8.000(8)

«

Acute
Inhalation
•crawilng

Laval

. ID

ID

10

10

1.6C+8(8)

10

10

10

10

10

ID

1.4E+S

K>

10

ID

10

10

2.66+8(8)

10

10

K>

K>

6.16+7(8)

O

10

10
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Attachment 1

TABLE 1. OROUNDWATER: RESIDENTIAL AND INDUSTRIAL-COMMERCIAL
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSU)

RRD Op Rtomo No. 1

OuUnhMt Numt

OtmtWyl pMhaM*

J ̂ DtnnnmhMn*

Ono«M

M-OK»M«(I)

OiquK

Oturen

lf*o«ulfin(J)

•lulfJhmM•nwmnwv

Indrki

Ipiehtorehydrtn (1)

Elhtno) (1)

lihyl KMM (1)

imyMtfl-butyl «0w (ITM)

ElhylMflMM (1)

Elhyttn* dferomM*

ethylww glyeel meneButy* Mhtr

FluortflttwM

w -»

Chwnltal
Atamct
^ «-~
WWT îW

Number •

1AA1M

131113

1271M

141 AAV

AAI94

10AATA

••ana

121142

aiM7

imii
19007

330641

116267

146733

72206

10MN

•4171

1417N

637623

100414

10I934

1OT94I

111762

206440

ffl

MtWtnMA
OMHMftMl
t̂otebfaiA VÎ Î M

71000

160

MA

1A

7.7

7.0 (A)

U

20 (A)

11

44

100 (A)

"(A)

I.O(M);M(A)

1.M44

•400

4*(l)

74(1)

0.01 (A)

3,700

210 (•)

M

teAMtetel Awf̂ M^WlM •

tOHMItfVW i» M A
V OHnUfif Wttof
OrNMfcAKMU

|A

11I*«

MO
JA

• MM

1 MM

32

7.0 (A)

360

ao (A)
w
130

100 (A)

10 (A)

W (MX 2.0 (A)

a.M*«
1*̂ 00

4*d)

74(1)

OM(A)

10,000

I10(t)

M

AftMAl̂ M UyB6 t̂f

NVnMv O^MBnB 1
•MMLa

MA

NA

4,tOO(X)

NA

1.0(M);0.4I

2,»00(X)

NA

NA

O.M

NA

NA

NA

NA

NA

NA

16

0.2 (X)

1,M4fl(A)

NA

14

M

B^A^̂ MÎ Al A

flMMMMlAl 1

AfWMdWBtof
UAlftWtellt̂ Mk ^ft

InhftlftttAn rrtterift
4RMU

NLV

NLV

« HAA

MLW

MLW

NLV

NLV

NLV

NLV

NLV

10

NLV

NLV

MM

NLV

•.41*7(1)

2.M«

1.1I4

2^00

NLV

2.M44

210 (S)

M

^b îA^^Al ftmOTMWVM •
CMiNilMVlil N. M
It IV Of*Wt4wtttf
U *̂MM**MAA tev^vmnî m iv

AKMU

NLV

NLV

t \|*Afft\I. !•*•(•)

MLW

NLV

NLV

NLV

NLV

NLV

ID

NLV

NLV

•.MX

NLV

141*7 (6)

MMd)

1.7I*«(6)

11400

NLV

«.te*6
210(»

M

OrMlnVVnwT
COAMH vfnVnft A

RML*

21400

4.2I*«(I)

2.3t«7

10400

1 1I«A

a Maa

"l*W»

1AOOO

i,«00

7,000

1.7I*«

7.0t*6(t)

37400 (t)

•10(1)

2,H47(AA)

160 (AA)

11400

1.0|4«(S)

Ml*7(t)

B

1,7i+*(l)

26

1. «•+•(•)

6JI*7

210 (S)

•7

WMf
BjttluMHItf

36N*7

4.1N*«

1,0t*t

i m*>

1 M**

7 AM«A

A »!•««

J7ot»e
62,000

root**
7.001*6

37400

610

1.001*1

MO

•,60t>7

1.01*6

6.401*7

6.6M*6

1. 661*6

4.201*6

1.0I*6

2.241*6

206

M

•IsniMMINy
MM ll|H8)MVm

•A^^AA^^BW^WfW^
UvM

461*6

NA

NA

MA

ID

10

141*6

10

10

ID

10

10

4,71*7

6.71*7

4.M*6

10

43,000

10

NA

NA

ID

M

AttlH
InlMtaMMt
fljM^^tf^M

Lvvfl

10

10

10

1 21+4 |ft\

|0

10

10

10

10

10

to
10

10

10

10

10

10

1.71*1(6)

10

1.01*6(6))

10

ID

D*c*ml 004



Attachment 1

TABLE 1. GROUNDWATER: RESIDENT.. .ND INDUSTRIAL-COMMERCIAL
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

RRD Op Memo No. 1

Guidesheet Number -»

-

FHjorene

Fluorine (actable fluoride) (B)

Formaldehyde

Formic add (I,U)

1 -Formylplperldlne

0«ntlan vtotot

Gtyphotat*

Hopttchlor

Hcptachlor •poxldt

n-Heptan*

HoxcbrofnolMnzwM

Hexachtorobenzene (C-66)

Hexaenlorobutadlene (C-46)

•Ipha-Hexachtorocydohexane

b«t«-He«achtorocyelonexene

Hexaehtorecrclopentadlen* (C-56)

Hexechloroethane

n-Hexane

2-Hexanon*

lndeno(1.2,3-ed)pyrene (Q)

iron (B)

l$obutyl alcohol (1)

isophoron*

nopropyl alcohol (I)

isopropyl benzene

Lead (8)

Chemical
Abstract
Service
Number •

86737

7762414

50000

64166

2591688

548829

1071836

76448

1024573

142825

87821

118741

87683

319846

319687

77474

67721

110543

591786

193396

7439896

78831

78S91

67630

98828

7439921

*1

RealdentUI4
COfflfflMVUII 1

Drinking Water
Criteria ARB8L*

680

2JOOO (E)

1,300

10,000

80

16

700 (A)

0.4 (A)

Oi(A)

2.700 (S)

0.17 (8); 20

1.0 (A)

16 .

M3

OM

50 (A)

74

3,000

1X100

2.0 (M); 0422(9)

300 (E)

1300

770

470

600

4.0 (g

tt

InduatrlalA
•OflMIMfClw % • A
IV OrtnWnfl Water
Crtterta&RBSU

2.000(8)

2JOOO (E)

3*»

29XXX)

230

63

TOO (A)

0.4 (A)

Oi (A)

2.700(8)

0.17 (8); 68

1.0 (A)

42

1.7

18

50 (A)

21

8,800

2JOO

10 (UK 0022 (8)

300 (E)

6.700

3.100

i«o
2JOO

«(U

«3

Oroundwater
Surf ace Water

Interface Criteria*
RBSL*

12

NA

120

ID

MA

NA

MA

0.01 (MX); 0.0018

ID

NA

10

0.2 (M); 0.0003

OM

NA

10

10

6.7(X)

NA

NA

10

NA

NA

670 (X)

67.000 (X)

D

(OJQ

*4

RetMentUIA
Commerclat 1
Oroundwater

Volatllttattoo to
Indoor Air

nhalatlea Crtterta
AKB8U

2,000(8)

NLV

63.000

7.76*6

ID

NLV

NLV

180(8)

NLV

2.700(8)

10

440

1.600

2.000(8)

NLV

130

27,000

12,000(8)

4.2I+6

NLV

NLV

7.6E+7(8)

NLV

NLV

56,000(8)

NLV

f5

Induatrlal ft
Commercial II, HI

Volatilization to
Indoor Air

itMwtiOA Cnwfta
ARB8U

2.000(8)

NLV

3.6E+S

1.5E+7

10

NLV

NLV

180(8)

NLV

2.700(8)

10

3.000

3.200(8)

2.000(8)

NLV

420

50,000(8)

12.000(8)

I.7E+6

NLV

NLV

7.6E+7(S)

NLV

NLV

56,000(8)

NLV

M

Qroundwater
Contact Crtterla*

RBSLa

2.000(8)

1.2E+7

3.06+7

6.06*8

ID

1.06*6(8)

1.2E*7(8AA>

2.9 (AA)

9.0 (AA)

2.700(8)

0.17 (8); 1.800

4.6

400

60

120

1.600

1.900

12.000(8)

6-26*4

2.0 (M.AA); 0.022(8)

5.8E+7

2.5E+7

9.96*6

1.36*7

S6X«0(8)

O

f7

Water
SolubllHy

1.980

NA

5.SOE+8

1.06*9

NA

1.006*6

1.166+7

180

200

2.690

0.17

6400

3.230

2,000

240

1,800

60.000

12,000

1.606*7

0.022

NA

7.606*7

1.206+7

1.06*9

Mjaeo
NA

*8

RammabHHy
•nd Exptoshrity

ScTMnhm
Level

K)

10

K>

1.06*9 P)

10

K)

10

10

K)

200

O

10

0

K>

10

10

0

12,000(8)

NA

10

10

10

10

6.06*7

29.000

K>

M

Acute
Inhalation
9ClWnlH0

Level

ID

10

61.000

s.se+e
10

10

10

10

10

2.700(8)

10

10

10

10

ID

O

10

ID

10

10

10

IO

1.26*7(8)

1.06*9(8)

10

K)

December 10,2004 Page 1.7



Attachment 1

TABLE 1. OROUNDWATER: RESIDENTIAL AND INDUSTRIAL-COMMERCIAL
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSU)

RRD Op Mwne No. 1

GutdMtatt NufflOW ~*

'

Lmaww

uftkim (B)

Mijn»tkim (•)

M*ngtn«M (•)

Mtreufy (Tout) (B.Z)

MttMn* (K)

nMtMAOl

lAaMMW^dtbtfwwrnwijWiî

2-MtttioiyMhinel (I)

I M*thfM.chloroph«no»)r»e»1!C MM

<n9thjn ptrttntofl

4-Mt(hyt-2>p«n<«nefM (MIBK) (1)

fMIOCAt

» •MwnpnBpWnBUnS

MtthylpnWwfl (J)

MttoiKMor

Mttrtbuim

MfrM

Molybdenum (B)

NApntnflMOv

Nickel (B)

eiMmtoal
Ak*tMA4)ABVwwV*
•̂ M^^^AWTvf^V

NUMlMC *

UAM•M^V

743M33

74MM4

74MBU

VlrtM

T4«M

•TM1

72436

10M64

M74t

534621

10M24

2MOOO

10*101

1*34044

M377

101144

7MB2

nan
1111779

S121I4U

2106764t

2MMU

743BBB7

11203

7440020

*1

fttM^B^HiM^ A

OMMflMf̂ W 1

OOlWwH ̂ ^BBBr

OrtMUftMMU

OJ(A)

170

4M*4

•Off)

2.0 (A)

10

3.700

40 (A)

7.3

7.3

20(M);2J

20

14

1*00

40(1)

10

1.1

1.0 (A)

2*0

170

240

1*0

0.02(M);B.BM(S)

73

120

100 (A)

M

BM îMtaAAl A•fWOTWTM •

OlMMtaAMtU

OJ(A)

3BO

1.1IH

M(D

10 (A)

e
10000

40 (A)

21

21

20 (M); 7.3

N

IJ

MOO

40(1)

10

4J

M(A)

710

1,000

NO

•20

0.02 <MK B.H4 (B)

210

1JOO

100 (A)

M

BurtnoWtHf

RMU

O03

M

NA

(OJQ

0.0013

NA

4N

NA

NA

NA

NA

NA

NA

0

no oo
NA

NA

•40 (X)

10

71

NA

NA

0.02 (M); MM (B)

•00 (X)

13

(0)

«4

•̂ al̂ ftMBiAl An^w^WffiPBi v
OMHMftMl

VOMnMBMMn W

tahaMMOiMwto

10

NLV

NLV

NLV

N(B)

(K>

2»t»7(B)

10

NLV

NLV

NLV

NLV

NLV

2.01+7 (B)

4.71*7 (B)

10

NLV

2JM

O

NLV

NLV

N>

10

NLV

31.000 (t)

NLV

M

OtflWMftM N IN
•> IV OfMn4wMltf
U î«kiBll*A4lAJk 4*TfjWiiBraBjn w

MMrAk

AWBU

O

NLV

NLV

NLV

H(B)

00

2.»I*7(B)

10

NLV

NLV

NLV

NLV

NLV

2.01+7 (B)

4.71+7 (B)

10

NLV

1,4M

10

NLV

NLV

10

K>

NLV

31,000(8)

NLV

M

KBBU

IN

•.41+B

1.0I*«(D)

t.1l*«

M(B)

10

IH»7(B)

4B(B)

!»•+•

•.200

MOO

1.M+B

WOO

1.3B+7

«.1l+«

10

110 <AA)

2.2I+4

2tMO(B)

t.1l+*

•1*00

1.U+BW

0.02(M);MI4(B)

»,7i+«

»1*00(B)

7̂ 1+7

•7

WMtf
(•MMNy

MM

NA

NA

NA

M

NA

2JM+7

48

VOI*

• 141*6

200i»6

1.0C+*

60,000

2.001+7

4.MI+7

73*N

14*00

1,701+7

24.NO

2.NI+7

6.3N+6

1.2I+*

I.BM

NA

31*00

NA

M

rtefliiMMMty
IĤ  •••|0iA|utef

Uvtl

o
10

10

10

10

•to
4.M+4

ID

to
ID

ID

10

ID

ID

10

10

10

10

10

NA

10

10

NA

10

NA

10

M

AtwM
tatifltattMi
ftBfVM^M

Uvrt

O

K)

10

o
»
10

2.M+7(B)

ID

ID

10

10

ID

10

2.01+7 (B)

10

10

10

10

10

10

10

10

10

10

31,000(1)

ID

Decem 904



Attachment 1

TABLE 1. GROUNDWATER: RESIDENTIAL AND INDUSTRIAL-COMMERCIAL
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

RRD Op Memo No. 1

Guidesheet Number -»

-

Propazlne

Proplonte MM

Propyl alcohol (I)

n-Propyfeenzene (I)

Prop/lent glyed

Pyrene

Pyrldine (I)

Selenium (B)

Silver (B)

Sllvex (2,4.5-TP)

Simazlne

Sodium

Sodium azlde

Strontium (B)

Styrene

Sulfate

Tebutnkiron

z.̂ ./.B-ietraDromodiDenzo-p-oioxin
ICH

1 .2.4,5-Tetreehtorobeniene

2,3,7, 0' Til rfl cfito roGibA nzo- p~o i oxi n
fOl

1,1,1 ,2-Tetraehloroetriene

Tetrahydrohmn

TtttrAnitrofTMtnAnc

Thallium (B)

Chemical
Abstract
Service
Number .

13*402

7*0*4

71236

103451

S7SS6

129000

110861

7782492

7440224

93721

122349

17341252

26628228

7440244

100425

14808798

34014181

50585418

95943

1746016

. 630208

79345

127184

109999

509148

7440280

*1

Residential *
Commercial 1

DrtnMflQ Water
Criteria A RBSLs

200

12,000

1.400

80

1.5E+5

140(8)

20 (M); 7.3

SO (A)

34

80 (A)

4.0 (A)

1.2E+5

8*
4,800

100 (A)

2.5E+6(E)

810

(0)

1.300(8)

3.064 (A)

77

8.8

5.0 (A)

98

10

2.0 (A)

«2

IndMalrlal*.
CoamMcWI,Hft

CrttertaARMLs

680

36,000

4 )̂00

230

4.2H*

140(8)

21

60 (A)

98

60(A)

4.0 (A)

3.SE+6

280

11000

100 (A)

2.6E*«(E)

1̂ 00

(0)

1^00(8)

10M(A)

320

36

M (A)

270

0

24 <A)

«3

OreundvMter
Surface Water

nteincc Cfittfw •
RB8U

NA

10

NA

D

2.9E+S

K>

NA

8.0

0.2 (M); 0.08

30

NA

NA

NA

2^00 (X)

80

NA

NA

(0)

2.9 (X)

1.0E-6(M);3E-9

10 (X)

78 (X)

<« (X)

1 1.000 (X)

NA

3.7 <X)

#4

Residential A
Commercial 1
Oroundwater

Volatilisation te
Indoor Air

nhalatlon Criteria
&RB8U

NLV

M.V

NLV

ID

NLV

140(8)

5,500

NLV

NLV

NLV

NLV

NLV

ID

NLV

1.7E+6

NLV

NLV

NLV

10

NLV

15.000

12.000

25,000

6.9E+6

680

NLV

fS

IndiMtrlalA
Commercial N, III

S> IV Oroundwater
Volatilization to

Indoor Air
nhalatton Criteria

•.RBSLs

NLV

NLV

NLV

»

NLV

1*0 (S)

12.000

NLV

NLV

NLV

NLV

NLV

ID

NLV

3.16*5(8)

NLV

NLV

NLV

ID

NLV

96.000

77.000

1.7E+S

1.6E+7

3.200

NLV

tt

u rMinowiwf
Contact Criteria 8.

RBSU

8.800(8)

2.81+8

2.8E+7

15̂ 00

1.0E+9P.8)

140(8)

94̂ 100

9.7E46

1.8E««

43.000

4,500(8)

1.06+9(0)

10

1.2E+8

9.700

O

2.56+8(8)

(0)

1.300(8)

1.0E (̂M.O>A)

30.000

4.700

12£00

1.8E+8

10

13.000

i?

Water
tdubtUty

8.800

1.06+9

1.0E+9

NA

1.06+9

136

3.006+5

NA

NA

1.406+5

4,470

NA

NA

NA

3.106+5

NA

2.506+8

0.00998

1.300

0.019

1.106+6

2.97E+6

2.0E+5

1.06+9

85,000

NA

M

Rimmiblllty
and ExplotMty

Screening
Level

10

1.06+9(0)

7.16+7

ID

10

ID

61.000

10

ID

ID

ID

ID

ID

ID

1.4E+S

10

ID

K>

ID

ID

ID

K)

ID

80.000

10

10

M

Acute
Inhalation
SccwnlnQ

Level

ID

ID

1.06+9(8)

10

10

ID

10

K)

ID

ID

10

ID

ID

ID

3.16+5(8)

10

ID

ID

10

10

ID

ID

2.06+5(8)

3.6E+8

10

ID

Doceml "004 P«V



Attachment 1

TABLE 1. GROUNDWATER: RESIDENTi. ,ND INDUSTRIAL-COMMERCIAL
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLt)

RRDOpM*moNo.1

o
OuMtthMt Numl

«M(I,N)

nra* (I.N)

wOvAACOAQ (I)

•Ndpjpfwflw

••myf

'K^n^Kp AOMflM

vooMiMnMH

vnttftf

-Ptmtn« (I)

H

hwwl

hMprtMUt (TOW)

httMHOKM

nthsNo sftoyonw

(CwfSffl

IpWttlM

olybromtoMd Mphtnyli (J)
OlyCnrOnAAlM Dtpntnyll {PwBt}
LT>

roflictofl

ropMMor

Mr -

ChMlMMl
AkMMt
WfRW

Mufftbtf

14797IM

147t7MO

^A^^Avnw

N7N

MUM

M1MMO
U2MMT

404S74I1

•9AU

•T AM

10*MO

10MM

NA

10MM

7733140

•A^AtMW9

M44«

1I1IW1

11MM

•7774117

1I3MM

16101M

191*187

M

•̂ ^̂ û̂ ^̂  »

OMMMraMI

OrtlMteftMMU

10,000 (AM

1,000 (AM)

14

w

270

MO (A)

ra
nod)

M lft\*• W

'•» W

10

10

•JtoM(l)

4^00

•MOO

14,000

1MOO

•00 (A)

aj
ooa

0.«(A)

1M .

M

«

bî ^̂ l*l Aivmwivi •
OOMWMNWI,IA

OittMtaftHMU

10000 (M4)

1̂ 00 (AM)

M

M

1 tflfl

KO(A)

110

MOW

17

«(•}

1.0 (A)

10

10

MtolJff)

110

1WOO

14I*«

40,000

44,000

MO (A)

•J

00»

OJ(A)

4«

170

M

*j||ŷ

MMU

NA

NA

IMpO

O

MA

NA

NA

NA

1.0 (M); O.OH

(>*J<)

NA

NA

11 to 10

<L4

210

(U)

NA

NA

4«

NA

NA

0.2 (M); MM

NA

NA

M

KMMM||A| A
OMVMMMM 1

U^JA^^^^^^^B ̂ k

Mow Air

AMMU

NLV

NLV

*.••«•
NLV

MLV

NLV

C

NLV

10

M 1*1** W

H,000(t)

10

NA

1,000(1)

NLV

NLV

NLV

NLV

NLV

NLV

NLV

<•<•)

NLV

NLV

M

MMMO4

U^4*̂ ^^^^^^B tevwwmOT* iv
• — * AtoB^B^WT WW

ftMMU

NLV

NLV

tM*

NLV

NLV

NLV

10

NLV

to

M.OOO(S)

10

NA

1,000(1)

NLV

NLV

NLV

NLV

NLV

NLV

NLV

«(•>

NLV

NLV

M

wfWUWP^MBv
WfnBVl QfWVnV •

MMU

11I««

10

11.000

7MOO

Uflflfl/ftl

• M+T

10

M0(i)

240

«(•)

10

ID

NA

1,000(1)

l.H*7

10

1.41*7 (•)

«,!•«*(«)

4,M4«(«)

14,000

K)

1.1 (AA)

1J|4f

44I*I

fr

ttM^^fTBwr

IvCuMMtf

NA

NA

a«M««
140144

ft Mfl*J

M.100

l.«0i*«

NA

171

»,200

1.0Ji*«

NA

1,000

•.2M*7

NA

MM+7

•.«*•

4.JOM

1.0t*«

1.<N*7

44.7

7.IOM

•.«••*•

M

-— ̂  ••ĵ î kiteiUM MplMfV^
AAIMBÎ IA

UvM

10

10

NA

B

D

O

c
10

10

MO

10

NA

NA

0

O

NA

10

O

10

10

10

K>

M

Awitt
brfî ta^Mi
AAr^^nfaM

UvM

O

10

K>

A

K)

O

10

10

10

31.000 (•)

10

NA

10

10

10

10

K)

10

10

10

10

10

10
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Attachment 1

TABLE 1. GROUNDWATER: RESIDEN1, .ND INDUSTRIAL-COMMERCIAL
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

RRD Op Memo No. 1

Guidesheet Number -»

••

Toluene (I)

p-ToluWme

Total dittolved tolkit (TOS)

Toxaphene

Triallate

Tributylimlne

1 ,2,4-Trlchlorobenzene

1,1,1 •Trtehtoroetheoe

1.1,2-Trlcriloroethane

Triehloroethylene

TrteMorofluoromethane

2,4.5-TrlefttOfOphenot

2.4,6-Trlchlorophenol

1 ,2,3-Trichloropropane

1 , 1 ,2-Trtchtoro-l ,2.2-trifluoroethana

Triethanolamlne

Trlsthytene glyool

TrtfluraHn

2.2,4-Trlmetriyl pentane

2.4,4-Trimethyl-2-pentene (I)

1 ,2,4.Trimethylbenzene (1)

1 ,3,5-Trimethylbenzene (I)

Triphenyt phosphate

iri5(2.3-Dlbromeprepyl)pho»phate

Urea

Chemical
Abstract
Service
Number •

108883

106490

NA

8001352

2303175

102829

120821

71558

79005

79018

76894

OCM4V9V9^

88062

96184

76131

102716

112276

88302

1582096

540641

107404

95636

108678

115866

126727

57136

f1

Residential *.
Commercial!

DrifmmQ Water
Criteria I RB3L*

790(1)

16

5.06+5 (E)

3.0 (A)

95

10

70(A) .

200 (A)

5.0 (A)

6.0 (A)

2.600

730

120

42

1.7E+S(8)

3.700

4#»

4.500

37

to
D

63 (E)

72 (E)

1.200

10 (M); 0.71

»(H)

«2

IndtNtrMA
»MMIMfBlitl I* BlJt

Criteria I.RBSU

790 (E)

62

5.06*6 (E)

3.0 (A)

270

29

70 (A)

200 (A)

5.0 <A)

6.0 (A)

7JOO

2.WO •

470

120

1.7E*6(S)

10JXX)

1̂ 000

13.000

110

e
c

«(B)

72 (E)

1.400(8)

10 (M); 2.9

cw

*3

Oroundwater
Surface Water

tterrect Cntofta •
RBSLs

140

NA

(EE)

1.0(M);6.8E^

NA

ID

30

200

330 (X)

200 (X)

NA

NA

4.4

NA

32

NA

NA

NA

NA

NA

NA

17

46

NA

NA

NA

#4

Residential*.
Commercial 1
Oroundwtter

VoKtllluttoato
Indoor Mr

nh«l»Uon Criteria
&RBSU

5.3E+5(S)

NLV

NA

NLV

10

14.000

3.0E+5(S)

8.6C+6

17,000

15,000

1.16*8(8)

NLV

NLV

10

1.7E+9(5)

NLV

NLV

NLV

K>

K>

ID

66,000(8)

61.000(8)

NLV

4,700(8)

NLV

fS

Industrial A
Commercial II, III
k IV Onimdwater
Volatilization to

Indoor Air
nhalatton CrKerla

ARBSLs

5.3E+5(S)

NLV

NA

NLV

ID

32,000

3.0E+5(S)

1.3E46(S)

1.1E+5

97.000

1.1E*«(3)

NLV

NLV

10

1.7E+5(S)

NLV

NLV

NLV

ID

10

10

56.000(8)

61.000(8)

NLV

4.700 (8)

NLV

M

Oroundwater
Contact Criteria Ik

RBSU

5.3E+5(S)

24,000

NA

44

4,000 (S)

2.300

19,000

1.3E+6(S)

21,000

22,000

1.16+4(8)

1.7E+*

10,000

64,000

1.7E*6(S)

1.0E*9(D,8)

1.0E*6(8)

S.OE+6(S)

2^00

O

K>

56.000(8)

61.000(8)

1^00(8)

2,100

10

f7

Water

S.26E+S

7.90E+6

NA

740

4,000

75.400

3.006*5

143E*6

4.42E*6

1.101*6

1.108*6

1JOE+6

8.006+5

1.90E46

1.70E*6

1.0E+9

1.006*6

8.006*6

8.100

2JJJO

11,900

65^90

61.180

1̂ 30

4.700

NA

#8

FlammabHtty
and ExploeMty

SCrWfllAQ
Level

61.000

NA

NA

C

K>

10

NA

K>

NA

10

0

C

C

NA

10

10

10

K>

10

160

ID

56.000(3)

K>

to
»

10

M

Acute
Inhalation
tvCMMUAQ

Level

10

10

NA

740(8)

10

10

3.06+8(8)

1.3E*6(8)

10

1.16+6(8)

1.16*6(8)

10

10

ID

1.7E*5(S)

ID

ID

ID

10

10

10

ID

K>

to
ID

ID
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Attachment 1

TABLE 1. OROUNDWATER: RESIDENTIAL AND INDUSTRIAL-COMMERCIAL
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RB8U)

RRD Op Ntome No. 1

OuMnhMt Number - •7

ChMllMl

OfttMtaAftMU

9llffM9 WMtf
itVN«M9 OfWMM 1

AMU

amtu
UvM

Vanadium 44 11 M.V NLV

Vinyl MMW (t) 1JOO NA (Ot*« J.OOf»T 4JI««

vtAyl onlOnQt rioi4 it (A) 10 (A) 11 1,100 11,000 1,000 M.OOO

wtiBi ptotphorut (ft) 0.11 OJ1 NA NLV NLV 1NO NA

11MM7 MO (D 1. ••*•(•) 1. •!*•(•) 70,000

Zne {•) 1400 ^000 (I) m NLV NLV 1.11*1 NA 10

WHtf Ouilrty ChtfMt«ri«tk

Omotytd orfltfi (DO) NA NA NA (ID NA NA NA NA NA NA

Otcem '004



Attachment 1 RRD Op Memo No. 1

TABLE 2. SOIL: RESIDENTS AND COMMERCIAL I
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)
All criteria, unless otherwise noted, are expressed hi units of parts per billion (ppb). One ppb is equivalent to one microgram per kilogram (ug/kg). Criteria with six or more digits are expressed in
scientific notation. For example, 200,000 ppb is presented as 2.0E+5. The lowest generic soil criterion for a given hazardous substance Is presented in a bold box. A footnote Is designated by a letter In
parentheses and is explained In the footnote pages that foflow the criteria tables. When the risk-based criterion is less than the target detection limit (TDL), the TDL Is listed as the criterion (R 299.5707).
In these cases, two numbers are presented In the cell. The first number Is the criterion (I.e., TDL). and the second number Is the risk-based value. Criteria were promulgated December 21,2002 within
the Administrative Rules for Part 201, Environmental Remediation, of the Natural Resources and Environmental Protection Act, 1994 PA 451, as amended. These tables reflect modifications to the
TDLs and new criteria consistent with the provisions of R299.5103(l) and R299.5706a, respectively.

GuWesheet Number -»

Hazardous Substance

Acenaphthene

Acenephthylene

Aeetaldehyde (I)

Acetate

Acetic add

Acetone (1)

Acetonltffle

Acetophenone

Acroleln (1)

Acrylamide

Acrylic add

Acrylonitrile (1)

Alachtor

Aidicarb

Aidlcarb tulibxlde

Aldlcarb aulfone

Aldrin

Aluminum (B)

Ammonia

Chemical
Abstract
S0nnc0
Number

83320

208008

76070

71501

04197

67941

75058

98802

107028

79081

79107

107131

15972808

118083

1848873

1848884

309002

7429905

7684417

f10

^fafeMiitrlaOunVWKW

Default
Backgraunc

Levels

HA

HA

HA

HA

HA

HA

HA

HA

NA

HA

HA

NA

NA

NA

HA

NA

NA

6.96*6

NA

Oroundwtter Protection

ill

Drinking
Water

nmntmnttnmrrOttCDQfl
Criteria A
RBSLs

3.06*6

5,900

19,000

ID

84,000

15,000

2JOO

. 30,000

2.400

10

78,000

100<M);82

82

80

200 (M)

200 (M); 40

NU

1,000

O

*12

urounowetttr

a.y , ffm n ,•tuvrraw
Prottctloii

Criteria A RBSLs

4,400

to
2.600

ID

3.66*6

34.000

NA

NA

NA

NA

NA

100 (MAX 96

290 (X)

HA

NA

NA

NU.

NA

(CC)

«13

Groundwtttr
Contact

Protection
Criteria &
RBSLs

9.7E+6

4.46*6

1.16*8 (C)

10

6.66*8 (C)

1.16*8 (C)

2.2E+7 (C)

1.1E+«(O

2.36*7(0)

2.66*6

1.16*8(O

2.66*6

44,000

2.46*6

6.46*7

4.26*7

NU.

1.06*9(0)

ID

Indoor Air

f14

Sod Volatilization
to Indoor Air

Inhalation Criteria
&RBSU

1.96*8

1.66*6

2^6*6

10

NLV

1.1E*8(C)

4JE+6

1.1E*6(C)

410

NLV

2.4E+6

6,800

NLV

NLV

NLV

NLV

1JE46

NLV

K>

Ambient Air (Y)

f15

Infinite
Source

Volatile Soil
Inhutmttnnnnaiation

Criteria
(VSIC) &
RBSLs

8.1E+7

2.2E+6

1.7E+5

ID

NLV

1.3E+8

1.6E*«

4.4E+7

310

NLV

1.9E+5

5,000

NLV

NLV

NLV

NLV

68,000

NLV

ID

•16

Finite VSIC
for 5 Meter

Source

8.1 6*7

2.2E+6

1.7E+5

ID

NLV

1.3E+8

1.6E+6

4.4E+7

310

NLV

2.3E+8

6.100

NLV

NLV

NLV

NLV

66,000

NLV

' 10

*17

Finite VSIC
for 2 Meter

Source
Thickness

8.1E+7

2JE*6

2.8E+5

10

NLV

1.9E+8

2.1E+8

4.4E+7

610

NLV

2.3E+6

10,060

NLV

NLV

NLV

NLV

66,000

NLV

K)

*18

Paniculate Soil
Inhalation Criteria

& RBSLs

1.4E*10

2.3E+9

6.0E+8

10

1.7E+10

3.9E+11

4.0E+9

3.3E+10

1.JE+6

2.4E+0

6.7E*7

4.8E+7

K)

ID

ID

ID

6.4E+5

ID

6.7E+9

Direct Contact

•19

jifvct Contact
Criteria 6.

RBSLs

4.1E+7

1.6E*8

2.9E+7

K>

1.3E+8

2.3E+7

4.3E+0

1.1E*6(C)

3.6E*6

1,600

3.5E»7 (DO)

16.000

63,000

2.3E+5

2.96*6

2.66*5

1,000

5.0E+7 (DO)

ID

«20

SON
SaturatfoA

>«M aeJiifaeNfwwig
Levels

NA

NA

1.1E*«

10

6.66*8

1.16*8

2.2B*7

1.16*8

2.36*7

NA

1.16*8

8.36*8

NA

NA

NA

NA

NA

NA

1.06*7
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Attachment 1

TABLE 2. SOIL: RESIDENTIAL AND COMMERCIAL I
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

RRD Op Mtmo No. 1

OuUMitMt Numoor •*

Hatardoua Bubtunea

t-Amyf methyl tflMf (TAME)

Anilln*

KothfMOftft

^niiw0fty

ArwnIC

Ait»*to* (••)

AtrtlMa

Aiotowuono

B»rtum (B)

8«ni*n« (0

B«nik«n«

B«nzo(i)«nthrictn« (Q)

B«nio(b)fluor«nlh«n« (Q)

Btnzo(k)fluoranthtn« (Q)

Banxo(g,h,l)paf/lana

Banzo(a)pyrana (Q)

BanxotoacM

Banzyl «ioohol

Baniylchlorlda

BtryflrUffl

bll(2-CMofOOlhoxy)oth«no

bH(2-Chloroalhyl)othof (I)

Wi(2-6thylhoxyl)phtrialata

Boron (B)

ChOmlMl
AbOtraat
• •niliia .MfTWV

NUIflbar

H40M

62688
1*5127

7440MO

7440382

1332214

1912248

103333

74403*3

71432

92875

66663

206662

207019

191242

80321

6MM

100816

100447

7440417

112268

111444

117617

7440426

•10

AA*̂ M*4^A ••tBlwWVQV

Dofauft
•aekfrowN
. Lovote

NA

NA

NA

NA

8,600

NA

NA

NA

78,000

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

^EdUteMMl̂ ^B^AM AM^̂ U t̂dhMW^WVIBwOT^v rf̂ M^^Wfl

•11

OrtnWm
Wlltf

A î̂ ^^^b^k
rl̂ M^M^WI

OrMMta*
MHU

3,600

1,100

41,000

4.600

23,000

NIL

60

4,200

1.31*6

100

1 ,000 (M); 6.0

Nil

NU

NIL

NU

NU

6̂ 1*6

2.01*1

160

61,000

ID

100

NIL

10,000

611

SuftaM WMtf
•JIB̂ M B̂̂ IM

CittMl6*M6)aU

NA

330 (M): 60

10

64,000

70,000 (X)

NU

160 (X)

NA

(CM)

4.000 (X)

10

NU

NU

NU

NU

NU

NA

NA

NA

(0)

10

600

NU

36,000

•16

COAtMt
•My*«tte«rWl̂ vl̂ WI

CfNMta*
M*U

4.41*6 (O

2.61*6

41,000

4.61*7

201*6

NU

1.11*6

301*8

1.01*6(0)

2.2E*6

1, 000 (M); 140

NU

NU

NU

NU

NU

7.01*7

6,6146 (C)

72,000

1.01*6 (0)

10

1.11*6

NU

1.0E*6(0)

Moor A*

•14

loN VoMNutton
to Moor Ak

ABkAA îî  ^«4**«4«ninviVMijn vnwrN
ftMBU

66,000

NLV

1. 01*6(0)

NIV

NLV

NLV

NLV

6.11*6

NLV

1,600

NLV

NLV

10

NLV

NLV

NLV

NLV

NLV

6,600

NLV

NLV

6,600

NLV

NLV

AnMoiNAlr(Y)

•16

NlnllfW
BOWTM

l̂ iialartnnmnwraofi
Criteria
(V8IOI
MMU

3,41*6

NLV

14E*9

NLV

NLV

NLV

NLV

63E«»

NLV

13,000

NLV

NLV

10

NLV

NLV

NLV

NLV

NLV

14,000

NLV

NLV

3,600

NLV

NLV

•16

PMMVMe
for 6 Motor

•OUfOt
ThWiiMM

7.61*6

NLV

1.41*6

NLV

NLV

NLV

NLV

ID

NLV

34,000

NLV

NLV

10

NLV

NLV

NLV

NLV

NLV

14,000

NLV

NLV

3,600

NLV

NLV

•17

nmttvwc

Bouroo

1.61*6

NLV

1.41*6

NLV

NLV

NLV

NLV

10

NLV

76,000

NLV

NLV

10

NLV

NLV

NLV

NLV

NLV

17,000

NLV

NLV

8,600

NLV

NLV

•16

Inhtlrton Criteria
AKMLa

4.11*6

97E«7

8.71*10

1.31*7

7.21*6

1.0B*7(M); 68,000

ID

10E*6

3.3E*8

3.61*8

48.000

ID

ID

10
8.01*6

1.61*6

10

3.31*11

6.21*7

1.61*6

10

9.4S+6

7.01*8

10

OlraoteoiifeMl

•16

Criteria*
MBLa

4.41*6 (C)

33E*8

2.3E*6

1.81*6

7.600

10

71.000(00)

1.4B*6

3.7E*7

1.61*6

1.000 (M); 23

20,000

20,000

2.01*6

2.61*6

2,000

6.H*6

8.81*6(0)

46,000

4.11*6

10

13,000

2.81*6

4.8E+7 (DO)

•to

BM
Â IUMMM

AMMM^M

Lawola

4.41*6

466>6

NA

NA

NA

NA

NA

NA

NA

4.01*6

NA

NA

NA

NA

NA

NA

NA

6.61*6

2.M*6

NA

2.71*6

2.21*6

1.01*7

NA
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Attachment 1

TABLE 2. SOIL: RESIDENT). .ND COMMERCIAL I
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

RRD Op Memo No. 1

Guldesheet Number -»

Hazardous Substance

Bromobenzene (I)

Bromodichloromethane

)romoform

iromomethane

n-Butanot (I)

2-Butanone (MEK) (I)

n-Butyl acetate

t-Butyl alcohol

Butyl benzyl phthalate

n-Butylbenzene

sec-Butylbenzene

t-Butylbenzene (1)

Cadmium (B)

Camphene (1)

Msprolactarn

Carbaryt

Carbazoto

Carbofuran

Carbon dlsuMde (I.R)

Carbon tetracNorlda

Chlordane (J)

Chloride

Chlorobenzene (1)

1 -Chloro-1 . 1 -difluoroethane

Chemical
Abstract
Service .
Number

108861

75274

75252

74839

71303

78933

123804

75650

85687

104618

135988

98086

7440439

79926

105602

83292

86748

1563662

75150

56236

67749

16887006

108907

75663

no

Statewide
Default

Background
Levela

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1,200

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

HI

DnnklnQ
Water

t%rn<*nala •
1 IVIMiUUII

Criteria*
RB8U

660

1.60000)

1.600 (Mr)

200

19.000

2.66*6

11.000

76,000

3.16+5 (Q

1.600

1,600

1.600

6.000

K>

1.2E+C

14.000

9.400

600

16,000

100

NU.

5.06*6

2,000

3.06*6

112

Oroundwater
Surface Water

ti-fcj • «-!•••
IIIUIIMfV

Bw^AJkMjtaatrnxtciion
Criteria & RBSLs

NA

10

10

700

NA

44,000

NA

NA

26,000 (X)

ID

ID

NA

(O.X)

NA

NA

NA

1,100

NA

10

900 (X)

NU

158*6 (X)

940

NA

Ml

m

Oroundwater
Contact

firnla fi<ln»>rrOWCUOffl
Criteria A.
RBSLa

3.66*6

2.86*6

6.76*6 (C)

1.46*6

8.76*6 (C)

2.76*7 (C)

1.16*6(0)

1.16*8(0)

3.16*5(0)

1.26*5

68,000

1.86*5

2.36*8

ID

1.06*9(0)

2.66*«

8.26*f

6.66*6

2.86+5 (O

92,000

NLL

K>

2.6E*5(C)

9.66*5(0)

Indoor Air

•14

Soil Volatilization
to Indoor Air

DnAleluOn CftwfU
tRBSLs

3.16*6

1,200

1.66*6

860

NLV

2.76*7 (C)

1.16*6(0)

1.16*6 (C)

NLV

ID

ID

ID

NLV

ID

NLV

ID

NLV

NLV

76.000

190

1.16*7

NLV

1.26*6

9.66*5(0)

Ambient A* (Y)

tis
Infinite
Source

Volatile Soil
Inhalation
Criteria
(VSIC)*
RBSLa

4.66+6

9,100

9.06+5

11.000

NLV

2.96+7

1.16+8

9.76+7

NLV

ID

ID

ID

NLV

ID

NLV

ID

NLV

NLV

1.36*6

3.500

1.26*6

NLV

7.76+6

7.96+7

•16

Finite VSIC
for 5 Meter

Source
ThlckneM

4.56+5

9,700

9.06+6

67,000

NLV

2.96+7

2.66*6

2.06*6

NLV

ID

ID

ID

NLV

ID

NLV

ID

NLV

NLV

7.96*6

12.000

1.26*0

NLV

9.96*5

6.66*8

i17

Finite VSIC
for2 Meter

Source
ThlckiMM

4.66*5

19.000

9.06*6

1.46*5

NLV

3.66*7

376*8

2.06+8

NLV

ID

ID

K>

NLV

10

NLV

K>

NLV

NLV

1.96+7

28.000

1.26*6

NLV

2.16*6

1.46*9

•18

Paniculate Soil
Inhalation Criteria

& RBSLa

5.36*6

8.46*7

2.86*9

3.36*6

2.36*10

6.76*10

4.76*11

1.36*11 '

4.76*10

ID

ID

ID

1.76*6

ID

6.76*8

ID

ID

ID

4.76*10

1.36*8

3.16*7

ID

4.76*9

3.3E+12

Direct Contact

019

Direct Contact
Criteria A

RBSLa

5.46*5

1.16*5

8.26*5

3.26*5

8.76*6 (C)

2.76*7(0.00)

1.16*6 (C)

1.16*8(0)

3.16+5(0)

2.56+6

2.56+6

2.56+0

5.56+5

ID

6.36+7 (DO)

2.26+7

5.36*5

1.16*0

2.66*5(0,00)

96,000

31.000

6.06*6 (F)

2.66*6 (C)

9.86+5 (C)

•20

SOU
Saturation

Screening
Levels

7.66*8

1.56+0

8.76+S

2.26+0

8.76+0

2.76*7

1.16+0

1.16+8

3.16*8

1.06*7

1.06*7

1.06*7

~ NA

NA

NA

NA

NA

NA

2.86*6

3.96*5

NA

NA

2.66*6

9.6E+5
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Attachmtnt 1

TABLE 2. SOIL: RESIDENTIAL AND COMMERCIAL I
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSU)

RRD Op Mtmo No. 1

OuMaahaat Nwnbw

Matardoua •ubetanca

Chioroathana

2-Chtofo«nyl vinyl atfiar

Chiofoiorm

ChiofomalhanaO)

4.Chkxo-J t̂hyiphtnoi

-^.^^u*w-i*r,w&n»prnr»i»n»

. «,., __ —

o-ChiorotohMnc (1)

-htofpyrtfw

Chromium (III) (B.H)

Chromium (VI)

Chrytana (Q)

Cobalt

Coppar(B)

Cyanajtoa

Cyanlda (P,R)

Dacthal

Diiipen

4-4-.DDO

4-4'.ODl

4-4-.DOT

Daeabromodlphanyl athar

Ol-n-butyl phthalata

^

5SUJJJ
N«mbK

76003

110766

67M3

74*73

6*607

ft1*U7

96499

2021992

16068(31

1864029*

21*01*

74404*4

7440606

21726462

67126

1861321

76MO

72641

7266*

60293

1163196

64742

•10

'££?

UV*

NA

NA

NA

NA

NA

Mfc

MA

NA
18,000
rtotan

NA

NA

6,600

32.000

NA

3M (total)

NA

NA

NA

NA

NA

NA

NA

NA

•11

r.jUuttlJl
Criteria ft
RMU

MM

10

1,*00(W)

8400

MOO

• *•*•

3.100

17.000

1.0l**(D)

30.000

NU

MO

6.M**

2M

4.MO

6.21**

M,OM

4.0M

NU

NU

NU

1.41*1

7.61*6(0)

•It

CrttMtaARMU

K>

NA

3^00 (X)

10

2M

UA

NA

1,600

(OJO

3,300

NU

2,000

(0)

1.100 (X)

1M

NA

NA

NA

NU

NU

NU

NA

11,000

•11

Orttwto*
RMU

9.61*6 (C)

ID

1.6I**(C)

1.11*4 (C)

3.01*4

* «|*A

.§•'•

8.01*6 (C)

(41*6

10E+0P)

1.41*1

NU

4.81+7

1.0l*t(0)

66,000

2.61*1

2.21*6 (C)

141*6

8,91+7(0)

NU

NU

NLL

1.41*6

7.61*6(0)

MMTAIr

•14

*°iY£!!?Sr
MhtteMen CritMli

ft RMU

9.81+8(0)

10

7400

2,300

NLV

2.71*6

130

NLV

NLV

10

NLV

NLV

NLV

NLV

17,000

NLV

NLV

NLV

NLV

NLV

1.01**(0)

NLV

•16

Criteria

RMU

3.01*7

ID

48,000

40,000

NLV

1.2E+6

4,600

NLV

NLV

ID

NLV

NLV

NLV

NLV

1.01*6

NLV

NLV

NLV

NLV

NLV

6.61*7

NLV

Ami

•It

PlnNaVtie
(ortMator

TMahMM

1.21*6

10

141*6

4.11*6

NLV

ID

2.91*6

23,000

NLV

NLV

10

NLV

NLV

NLV

NLV

1.11*7

NLV

NLV

NLV

NLV

NLV

*.*l*7

NLV

4aKAIr(V)

•17

PlnNaVSie
for 2 Mat*

TNrtr*.

261*8

10

2.71*6

1.01*4

NLV

IBIO

6.31*6

88,000

NLV

NLV

10

NLV

NLV

NLV

NLV

2.71*7

NLV

NLV

NLV

NLV

NLV

8.61+7

NLV

•16

Particular tell

ft RMU

6.71*11

ID

1.31**

4*1*9

ID

tn

4.71**

1 3E+9

336+8

2*1*6

ID

1.31*7

1.31*6

ID

2.61*6

6,71*10

ID

ID

4.41*7

3.21*7

3.21*7

2.31*9

3.31*9

DtortC

•19

Olrtcl Ceniael
CAaftaft
RMU

9.61+6 (C)

10

1.21*9

1.11** (0)

481**

ft •)•*?

8.01*8 (C)

1.16+7

7(6+8

281+*

2.01*4

2.M*4

2.01*7

14,000

12,000

2.21*6 (C)

2.31*6

1.91+7

98,000

48,000

87,000

3.61*4

7.61*6 (C)

MNB01

•to

Ml
•aturatfon

Uval*

• 61*6

1.N**

161+4

1.11*4

NA

MA

6.01*6

NA

NA

NA

NA

NA

NA

NA

NA

2,21*6

NA

6,H*7

NA

NA

NA

NA

7.61+8
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Attachment 1

TABLE 2. SOIL: RESIDENT., .ND COMMERCIAL I
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

RRD Op Memo No. 1

GuMethMt Number —

Hazardous Subatanea

Di(2-«thythexyO adipate

Ol-n-octyl phthalate

Diaertona alcohol (I)

Diazlnon

Dibanzo(a,h)anthracaria (Q)

Oibenzofuran

^.t __._,

jibfoffloniftthana

Dicamba

1 , 2-0)ch)orob*nz6fM

1 ,3-Dlchlorobenzana

1 ,4-Dtchlorobenzana

3,3'-Dtehlorob«nztdln«

1,1-Dlchloroethan*

l.2-0ichloroethane(l)

1,1-D!chtofO«thyten«(l)

cis-1 ,2-Dlchloroethytone

tranH ,2-Dtehloroalhyler*

2,6-CHchkxtH«-n(troarillln«

2,4-Dtehtorophanol

2,4-Olchlorophenoxyacetic acid

l,2-Dtahloroproparie(l)

Chamlcal
AoStTKt
Strvlca .
Numbtr

103231

117640

123422

333415

S3703

132649

124481

06128

74953

1918009

95501

541731

106467

91941

75718

75343

107062

75354

156592

156605

99309

120832

94757

78875

no

StatewM*
Dafault

Backgrounc
Uvate

HA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

OKMMdwatar Protection

«11

Drinking
Water

Protection
Criteria!

RBSLa

9.66*6 (Q

1.06*6

ID

95

Ml

10

1.600 (W)

10 (M); 4.0

1.600

4.400

14.000

170

1,700

2,000 <M); 28

95,000

18,000

100

140

1.400

2,000

44.000

1,500

1,400

100

112

Surfaet Water
A*a4A«J ĵt*MnvrnCv

^^^^^AI— —rrviKDon
Criteria t RBSLa

NA

10

NA

NA

Nil

1,700

10

NA

NA

NA

960

1.100

290

2,000 (M*); 510

0

15.000

7.200M

1,300 (X)

12.000

30,000

NA

380

4,400

5.8000Q

f13

Oreundwater
Contact

n«^-><*atin«>rroucuon
CrMaria4
RBSU

9.6E+5 (C)

1.4E+8 (C)

10

95.000

NU.

10

3.6E+6

1.200 (C)

2.0E+6 (C)

1.2E+7

2.1E+5(C)

61,000

1.4E+5

4.600

1.0E*6(C)

8.SE+5 (C)

3.8E+5

2.2E+6

6.4E+5(C)

1.4E+6(O

1.4E+*

9.6E+I

2,4E*«

3.2E+6

Indoor Air

ff14

SollVolatlUzatlon
to Indoor Air

Inhalation Crttarii
4 RBSU

NLV

NLV

NLV

NLV

NLV

10

3,900

1.200 (O

to
NA

2.1E+5(C)

ID

19.000

NLV

».OE*5

2.3E+6

2.100

aa
22,000

23,000

NLV

NLV

NLV

4.000

AmbtentAlrfV)

*1S

Infinite
Sourca

VolaWaSoll
Inhalation
Criteria
(VSIC)J,
RBSLa

NLV

NLV

NLV

NLV

NLV

ID

24.000

13.000

ID

NLV

3.9E+7

ID

77.000

NLV

5.3E+7

2.1 E*6

6.200

1,100

1.8E+5

2.8E+6

NLV

NLV

NLV

25,000

*16

RnttaVSIC
forlMater

Sotiret
ThleknaM

NLV

NLV

NLV

NLV

NLV

10

24,000

13.000

ID

NLV

3.9E+7

10

77.000

NLV

5.SE+8

5.9E+6

11,000

6.300

4.2E+5

8.3E+5

NLV

NLV

NLV

50,000

f17

Finite VSIC
forlMater

SOUTM
ThlekiMH

NLV

NLV

NLV

NLV

NLV

to
33.000

13,000

0

NLV

6.2E+7

ID

1.1E*5

NLV

1.4E+9

1.46*7

26,000

13.000

9.9E+8

2.0E*6

NLV

NLV

NLV

1.18*5

#18

ParUculate Sod
Inhalation Criteria

& RBSLa

9.2E+9

ID

1.6E*11

ID

10

10

1.3E+8

1.36*7'

10

10

1.06*11

10

4.66*6

6.56*6

3.36*12

3.36*10

1.2E+8

6.26*7

2.36*9

4.76+9

10

5.16*9

6.76*9

2.76*8

Dirtct Conteot

•19

M«>A»4 ̂ juttaijitÎfvCI COfuSd
Criteria &
RBSLa

9.6E+5 (C.DD)

6.96*6

K>

12.000(00)

2.000

ID

1.16*5

1.200(C)

2.06*6 (C)

3.46*6

2.16*5(0)

1.7E*5(O

4.06*5

6.600

1.06*6 (C)

8.96*5 (C)

91.000

2.06*6

6.46*5 (O

1.46*6(C)

6.86*7

6.66*6(00)

2.56*6

1.46*6

•20

Sot
Saturation

Ltvata

9.8E+5

1.46*8

1.16*8

346*6

NA

NA

6.16*5

1̂ 00

2.06*8 .

NA

2.16*6

1.7E+5

NA

NA

1.06*6

6.96*5

1.26*6

1.76*6

6.46*5

1.46*6

NA

1.66*6

NA

5.56*5
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Attachment 1

TABUS 2. SOIL: RESIDENTIAL AND COMMERCIAL I
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSU)

RRD Op M«mo No. 1

QUtOMnttt NUfflOtf •

^^

. )*DiOniOfOpfOptOO

tafttOTOvOA

Oieydohciyl pMMWt

K.— I.*-*—
U WU1 H 1

JUlnyi Mnvf

jwtnyl pntnAlBiv

DMhytona glyod monobuly! ttlwr

Dimethyl phthalatt

N,N-Dlm«thy)«n«ln«

jin^tnyitoffnstTwds (1)

2.6-Dlm«thylph«nol

DlfTMtnylMittOXMt

4 4 OljiUi-fitnli t^ft*•^•uinnfViunMfw

OlnoMb

l,4-D)OMn«(l)

Olquat

Ohiren

EndotuHtn (J)

EndothAN

^

C htm toil
itu.ii •jit
AOWWf
A • —
WIT1W *

Uiimtiarnunwvr

S427N

62797

64617

60671

60267

•4602

112*46

131113

19T1QA

121617

66122

676261

67618

121142

666(7

123611

66007

330641

116267

146733

010

•UtowMc
DtfMiK

.Uvtfc

NA

NA

NA

NA

NA

NA

NA

NA

MA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Ml

ItetabhM

Bn^Aftflnn

OittMtaft
RMU

170

M(M);32

»

NIL

100

1.11*6

1,600

7.61*6 (O

« MM
',OTW

320

14,000

7,400

330(M);M

330 (M)| 200

4̂ 1*6

430

MO

1,700

400

630

NIL

NIL

fit

•HI WOT IIWI

•M^̂ ÎAMrwvWBwfl

CrttMtoAKUU

NA

NA

NA

NU

K>

2400

NA

NA

NA

NA

NA

7,000

NA

NA

3.H+6

• NA

200 (M); 43

66,000

NA

NA

NU

NU.

fit

A A k*

CfNwtai
KMU

1.11*6

1.21*6

10

NU

7.41*6 (C)

7.41*6 (O

6.01*7

1,300(C)

7.9E*6 (C)

4.01*6

1.1I*6(C)

1.01*7

1.31*6

3.61*6

1.81*7 (C)

1.71*6

1.41*6(0)

3.41*7

1-41*7

7.41*8

Nil

NU.

MMrAIr

•14

|-M U^^^ l̂WVAMAA

to Moor Ak
ntowtlM CnttfW

ARMU

1,000

NLV

10

1.41*6

7.41*6 (C)

NLV

NLV

ID

NLV

1.71*6

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

ID

NLV

§16
*-*-**-•niwmv

l̂ .k. — L__Al _. _

Oftttfta
(VMC)*
KMU

18,000

NLV

ID

16,000

861*7

NLV

NLV

ID

NLV

1.6E*6

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

10

NLV

•It

nnMVftt
(ertlMtr

•OUTM

66,000

NLV

10

16,000

1.61*6

NLV

NLV

NLV

1.61*6

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

10

NLV

lent Air (Y)
•17

s

PMtoVMC
ferlMMtr

YlllWb8l6̂ t61ll

161*6

NLV

»

16̂ 00

3.41*6

NLV

NLV

NLV

1.61*6

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

10

NLV

•18

••ftlAillAt* AAJI

ARMU

7.61*3

331*7

ID

6.61*6

6.01*11

3.31*6

1.31*6

3.3E*6

in

2.6E*6

2.01*6

4.71*6

10

ID

ID

1.61*7

ID

6.7E*6

ID

4.71*6

ID

2.3E*6

DtototO

•16

ftrHttftei
RMU

10,000

10,000

10

1,100

7.41*8 (C)

7 41+8 (C)

2.71*8

7 96+8 (C)

6.01*6

2.21*7

1.11*7

1.41*8

3.21*6

1.6I*7(C)

48,000

88,000 (DO)

6.31*6

6.01*6

6.71*6

1.41*6

3.61*8

onto*

MO

lol
^....••M. •

Uv*

6.21+I

2.21*6

NA

NA

7.41*6

7.41*6

1.11*6

1.4UU

7.M*6

6.01*6

1.11*6

NA

NA

NA

1,81+7

NA

1.41*8

6.71*7

NA

NA

NA

NA
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Attachment 1

TABLE 2. SOIL: RESIDENTS .ND COMMERCIAL I
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

RRD Op Memo No. 1

Guidesheet Number-*

Hazardous Substance

Endrln

Epichlorohydrln (I)

Ethano! (I)

Ethyl acetate (I)

Ethyl-tert-butyl ether (ETBE)

Ethyibenzene (I)

Ethytone dibromide

Ethylene glycol

Ethylene glyco! monobutyl ether

Fluoranthene

Fluorene

Fluorine (soluble fluoride) (B)

Formaldehyde

Formic add (I.U)

1-Formylplpeftdine

Gentian violet

Glyphosate

Heptachtor

Heptaehlor epoxlde

n-Heptane

Hexabromobenzene

Hexachkxobenzene (C-66)

Hexachtorobutadlene (C-46)

alpha-Hexachlorocyclohexane

CnAfntCM
Abstract
Service
Number

72206

106898

64175

141786

637923

100414

106934

107211

111762

206440

86737

7782414

50000

64166

2591868

548629

1071836

76446

1024573

142826

67821

116741

87683

319846

*10

Afa*Ml.|fj —
3UIVWKW

Default
Backgrounc

Levels

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

QffMMowftttr PfOMCffoft

*n
Drinking
Water

Protection
Criteria*
RBSU

NU

100

3.8E+7

1.3E+6

060

1.600

20 (M); 1.0

3.0E+5

74,000

7.3E+6

3.9E+S

40.000

26,000

2.06+6

1,600

300

NU

NU.

NU.

2.46+6 (C)

6.400

1.600

26.000

16

*12

Surface Water
hrtsrface

9M^aM^Wwt

Criteria & RBSLs

NU.

NA

NA

NA

10

360

20 (M); 4.0

NA

NA

(.600

(.300

NA

2.400

10

NA

NA

NU.

NU.

NU

NA

10

360

•1

NA

•13

Groundwater
Contact

Pmnt* nllnnnnvcuQii

Criteria*.
RBSU

NU

2.26+8

1.16+8 (C)

7.56+6(0)

ID

1.4E+6(C)

600

1.1E+8(C)

4.16+7 (C)

7.3E+5

8,96+6

2.4E+8

6.0E+7 (C)

1.16+8 (C)

ID

2.06+7

NU

NU

NU

2.4E+6 (C)

MOO

6.200

3.5E+8 (O

2.600

Indoor Air

•14

Soil Volatilization
to Indoor Air

Inhalation Criteria
4 RBSU

NLV

64.000

NLV

7.6E*«(C)

5.4E+5

67,000

670

NLV

7.4E*6

1.0E+9P)

8.8E+8

NLV

12.000

1.SEt6

K>

NLV

NLV

3.5E*6

NLV

i4E»8(C)

0

41,000

1.36*6

30.000

Ambient Air (Y)

f15

Inflnlte
Source

Volatile Sol)
Inhalation
Criteria
(VSIC)t
RBSLs

NLV

31.000

NLV

4.9E+7

1.0E+6

7.2E+6

1.700

NLV

1.8E+7

7.4E+8

1.3E+8

NLV

13.000

2.1E+5

ID

NLV

NLV

62,000

NLV

2.1E*7

ID

17.000

1.3E+5

12.000

*16

Finite VSIC
for 6 Meter

Source
Thickness

NLV

31.000

NLV

4.9E+7

4.6E+6

1.0E+8

1.700

NLV

1.SE+8

7.4E+8

1.3E+8

NLV

23.000

1.4E+5

to
NLV

NLV

62,000

NLV

4.4E+7

K>

17.000

1.3E»8

22,000

•17

Finite VSIC
for 2 Meter

Source
TMcknen

NLV

36,000

NLV

9.8E*7

1.1E+7

2.2E*«

3.300

NLV

3.8E+8

7.4E+8

1.3E*8

NLV

62.000

1.4E+6

K>

NLV

NLV

62.000

NLV

1.0t>6

D

17.000

1.3E+8

26,000

f18

Paniculate Son
Inhalation Criteria

fc RBSLs

to
6.7E*7

1.3E+12

2.1E+11

2.SE*10

1.0E+10

1.4E»7

8.7E+10

8.7E*11

9.3E*9

9.3E+9

K>

2.4E+8

1.3E+8

10

10

10

2.4E*«

1.2E«6

2.3E+11

10

6.8E*6

1.4C+8

1.7E*6

Direct Contact

*19

îctct Contsct
Criteria &
RBSU

66,000

8.900

1.1E+8(C,OO)

7.5E+«(O

K>

1.4E+8(O

92

1.1E+8(C)

4.1E*7(C)

4.6E+7

2.7E*7

9.0E+6 (00)

4.1E+7

1.1Et-8(C)

2.6E+*

96.000

1.1E*7(OD)

6.600

3.100

2.4E+8 (C)

1.1E*«

8,900

1.0E+5

2.600

no

SoR
Saturation

fc«*a»oa^J^^JI«>nponcvnviuon
+ rwm»m\nn•CtWinnQ

Uve4s

NA

7.3E««

1.te»8

t.SE*«

6.5E+5

1.4E+8

6.9E+r

1.1E+8

4.1E+7

NA

NA

NA

6.0E+7

1.1E*8

1.0E+7

NA

NA

NA

NA

2.4E+S

NA

NA

3.6E+6

NA
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Attachmtnt 1

TABLE 2. SOIL: RESIDENTIAL AND COMMERCIAL I
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLa)

RRO Op Mtmo No. 1

Hntrdotn Bubtunet

bMfrHMCNoroOyOOlWMM
i-i»i*cniorocyoop«Kii»oi«nt) (t;«
SAt

HtxMntOCQOttWMI

n-Htxif*

2-M«x«ooo«

in«»no<i.2,J-ed)pyr»r>« (0)

lfon(B)

itobutyl tlcoftol (1)

Itopnoron*

Hopropyl alcohol (1)

Itopropyl btnztn*

LMd (B)

L loo too

Lithium (•)

MigMtlum (B)

MingiMM (B)

Mercury (Total) (B,Z)
LJ*ttlAfUnflwinBjnu

MttnflOOl

ftJathnuunhiAfm v it ivAfw iwr

2-M«moxy«0wnel (I)
2 •nWtnyiB4 ̂ nfof opnOooxyiOBiuc
•dd
2-M«thyM.6-fllnKroph«nol

CHOIR low
AMraot
•«MJ!AAWf VVUBJ i
Mufitbtf

316667

77474

67721

110*41

661766

163366

7436666

76691

76661

67830

•6626

706621

66666

7436692

74IHS4

7416661

VariM

74626

676*1

72496

106664

64746

534621

010

fttetAw^^A

. Uvtto

NA

NA

NA

NA

NA

NA

1.28*7

NA

NA

NA

NA

21.000

NA

6,600

NA

4.4146

110

NA

NA

NA

NA

NA

NA

NA

§11

fWtakfcM

WMW
•W^M Îd̂ Bviwt^mwi
CMwtaA
ftfgtj

r
tM't

460

44,000(0)

20,000

NIL

6,000

46,000

16,000

6,400

61,000

7.0B>6

20 (M); 7.0

MOO

6.01*6

1,000

1,700

ID

74,000

16,000

110

•60

690 (M); 400

•KW

tit

lurt»MWi»f
6^^^M6^JkA•wvnvoij

B*̂ ^̂ r̂i4iMkV^̂ Nb̂ knl̂ nl

CiUMtaAMMU

10

ID

1.600 (X)

NA

NA

NIL

NA

NA

11,000 (X)

1,1B*6(X)

10

(OJO

20 (M); 0.66

1,600

NA

(OX)

60 (M); 1.2

NA

6,600

NA

NA

NA

NA

NA

ill

OontMt
6k^*AA^A4^>^rfowouon
cidtrto*
MMU

6,100

7.2B*6 (C)

1.11*1
44.000{C)

2.61*6 (C)

NLL

1.0B*6(0)

6.61*6 (C)

2 4E*6 (C)

1.1E*6(C)

3 9E+8 (C)

10

7,100

1.11*6

1.01*6(0)

1.11*1

47,000

ID

1.11*1 (C)

11,000

1.71*7

4.61*6

1.61*6

3.01*7

§14

to Moor Air
Inhftlttfon CftttHi

AKMU

NLV

60,000

40,000

44.0M(O

6.66>6

NLV

NLV

6.61*6 (C)

NLV

NLV

3 9E+5 (C)

NLV

K>

NLV

NLV

NLV

46,000

•,4i*o ug/nu
toa\

3.11*1 (C)

ID

NLV

NLV

NLV

NLV

ill

BJhllAlt*•mwHnj

«— i — •-*•-..
innvwwn

CrNMto
(VWC)A
MMU

NLV

60.000

6.61*6

1.01*6

1.11*6

NLV

NLV

76E»7

NIV

NLV

1.7E+6

NLV

10

NLV

NLV

NLV

62,000

ID

1.11*7

ID

NLV

NLV

NLV

NLV

Ami

HntoVBIO
forHMM

NLV

60,000

6.61*1

1.21*6

1.11*6

NLV

NLV

7.6f*7

NLV

NLV

1.7E+6

NLV

ID

NLV

NLV

NLV

62,000

ID

4.41*7

ID

NLV

NLV

NLV

NLV

lMMAIr(V)
M9PIT

nmtivtie
for* MM*

TklAbMAA*TINUmvM

NLV

60,000

O.M*I

6.21*6

1̂ 1*6

NLV

NLV

7,H*7

NLV

NLV

2iE*e

NLV

K>

NLV

NLV

NLV

12,000

10

6.11*7

ID

NLV

NLV

NLV

NLV

PwttautM BoN
IfttMlMlOA Cflwftt

IRMU

».6B*6

1>B*7

2.H*6

1.31*10

2.71*6

to
ID

10E+11

1 26*10

156*10

58E*fl

10E*6

ID

ID

6.71*6

1.31*1

2.01*7

ID

2.21*11

ID

1.31*6

10

ID

10

DtootC
44*

Mf̂ kEtt C^Atft̂ Bl

CfttMtat
MMLt

6,400

7.21*6 (C)

2,31*1

44,000 (C)

2.61*6(0)

20,000

1.M*6

t.6E*6(C)

2 48*6 (C)

14E*7

3 9E*B (C)

4.08*6

6,300

4.21*6(00)

1.01*6(0)

2.68*7

1.61*1

ID

1.11*6 (C)

1,61*6

2.31*6

2.38*6

76,000

6.18*6

^h^A*^VmNI

MA

t«N

LtMlt

NA

7.28*6

NA

44,000

2.68*6

NA

NA

6.61*6

2.48*6

1.18*6

36E*6

NA

NA

NA

NA

NA

NA

ID

3.11*6

NA

1.11*6

NA

NA

1.1 1+l
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Attachment 1

TABLE 2. SOIL: RESIDENT!* .ND COMMERCIAL I
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

RRD Op Memo No. 1

Guldesheet Number -»

Hazardous Substance

Methyl parathion

4.Methyl-2-pentanone (MIBK) (I)

Methyl-ten-butyl ether (MTBE)
,. ̂ .

4,4'-ivietnyiene-ois-z-cnioroaniiina
fMBOCAt

Methylene chloride

2-Methylnaphthalene

Methylphenols (J)

Metdachtor

Metrlbuzto

Mirex

Molybdenum (B)

Naphthalene

Nickel (B)

Nitrate (B.N)

Nitrite (B.N)

Nitrobenzene (I)

2-Nitrophenol

n-Nitroso-di-n-propylamine

N-Nitrosodlphenylamlne

Oxamyt

Oxo-hexyl acetate

P ft flQ iflftfctnS n n

Penuchlorobonzftne

Ch«mlcal
Abstract
Service
Number

208000

108101

1834044

00377

101144

75002

01576

1310773

51218492

21087640

2385655

7430087

01203

7440020

14707858

14707650

08053

687S5

621647

86306

23135220

88230357

40487421

608035

flO

Statewide
Default

BacKgrounc
Levels

NA

NA

NA

NA

NA

NA

NA

NA

NA

' NA

NA

NA

NA

20.000

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

OraundweKr Protection

•11

MnUng
Water

P-M-.|a nilnea
iwnvDon

Criteria*,
RB8U

46

36.000

800

IO

NIL

100

57.000

7,400

4,800

3.600

NIL

1.500

35.000

1.06+6

2.06*6 (N)

20,000 (N)

330 (M); 68

400

330 (M): 100

6.400

4,000

1,600

1.1B*6

29,000

M

OfQiMQWMftr
SurfMe Water

•>»aW4*A*•nVjanravV

PrnfjLnHrmriUWUKMl

Criteria * RBSLs

NA

ID

15,000 (X)

NA

NLL

10.000 (X)

10

1,400

NA

NA

NLL

16.000 (X)

170

<0)

NA

NA

3,800 PQ

10

NA

NA

NA

NA

NA

0.100

*13

Oroundwater
Contact

Criteria &
RBSLs

76.000

2.7E+6 (C)

S.OE+6 (C)

K>

NLL

2.3E+6 (C)

5.66+6

1.6E+7

4.46+5 (q

2.4E*7

NLL

1.06+7

2.16+6

1.0E+0 (0)

1.06+0(0)

3.8E+8

2^E*5

1.6E+6

7^00

7.0E+6

1.0E«0(0)

10

1.1E+6

1.0E+S(C)

Indoor Air

•14

SoUVotatWzetlon
to Indoor Air

Inhalation Criteria
& RBSLs

NLV

2.7E+6(C)

5.0E«6(C)

to
NLV

46,000

K>

NLV

NLV

ID

IO

NLV

2.6E+5

NLV,

NLV

NLV

01.000

NLV

NLV

NLV

NLV

10

NLV

ID

Ambient A* (Y)

•15

Infinite
Source

Volatile Soil
Infulfltion
Cnterit
(vsiq*
RBSLs

NLV

4.5E»7

2.SE+7

ID

NLV

2.1E+5

ID

NLV

NLV

ID

ID

NLV

3.0E+5

NLV

NLV

NLV

54.000

NLV

NLV

NLV

NLV

ID

NLV

ID

#16

Finite VSIC
for 6 Meter

Source
Thickness

NLV

4.SE+7

J.9E+7

10

NLV

8.9E+5

ID

NLV

NLV

ID

IO

NLV

3.0E+S

NLV

NLV

NLV

54,000

NLV

NLV

NLV

NLV

10

NLV

to

*17

FWteVStC
for 2 Meter

Source
Thickness

NLV

6.7B*7

8.7E*7

10

NLV

1.4E+6

to
NLV

NLV

10

IO

NLV

3.0E+J

NLV

NLV

NLV

54,000

NLV

NLV

NLV

NLV

10

NLV

K>

•18

Paniculate Son
Inhalation Criteria

& RBSLs

10

1.4E*11

2.0E+11

ID

8.4E+7

6.8E+0

ID

6.7E*« '

IO

ID

ID

ID

2.0E+8

1.3E*7

ID

ID

4.7E+7

to
1.6E+6

ID

IO

S.4E+0

ID

10

Direct Coma*

•10

jlrvct Contact
Criteria &
RBSLs

561000

2.7E+6(C)

1.SE+6

ID

6,600

1.3E+6

8.1E+6

1.16*7

4.4E+5 (C.DD)

0.6E+6

0.600

2.6E+6

1.6E+7

4.0E+7

10

10

1.0E+5

6.3E+5

IW)

1.7E+6

8.6E+6

2.3E+6

4.6E*7

1.0E*5(C)

MO

Sol
Saturation

2«Mft*̂ a^B^Bl̂ £^Mfc

ScrMnlnQ
Levels

NA

2.7E+6

S.OE*6

J.»€*«

NA

2.3E*6

NA

NA

4.4E+5

NA

NA

NA

NA

NA

NA

NA

4.9E+5

NA

1.SE+6

NA

NA

1.0E+7

NA

1.0E+S
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Attachment 1

TABLE 2. SOIL: RESIDENTIAL AND COMMERCIAL I
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSU)

RRD Op Mtmo No. 1

OuMMhMt Numb*

Hturtfout lubtune*

„ . ,_, , ,

P«ntanc

2-PtfM*ft« (I)

_

PtWMl

Photphoru* (Total)

PhthiHe MM

PhtnBnc •nnydrtdtf

Pwtofim

Pl(*rt*n«

PolybromlntM btphtnyli (J)

PolycMorm«l«d biphcnyli (HCBi)
(j-n
Pfon t̂ort

PropMnlor

Propiilnt

rfoptooio MM

Propyl iloohel (I)

n-Prepytb*ni«n« (I)

Pyrtn*

Pyrtdln«(l)

S<ltnlum(B)

Sllv«r(B)

••

Atetftot
•tnnOt) «
Mufltfofii?

•MM

•TAAA

10*MO

10*M2

ftflAIA

10H82

7721140

MM)

•644*

1«1*021

110M4

87774327

133*3*3

1610110

18111*7

13*402

790M

71231

103*51

12*000

110*01

77*24*2

7440224

MO

VtMVWMt

•MkQrounc
Uvtto

MA

MA

NA

HA

UA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

410

1,000

ill

ftifciMfUiunrauny
Ufate*vmvr

Bî ^̂ î̂ ^Mi

OfttMtaA
MMU

IT AOA

10

10

•A AHA

•1,000

i.*i*«
Ml*l

3.01*1

10.000

•4

NU

Nil

4,MO

1,*00

4,000

2.41+1

M.OOO

1,MO

l,N+fl

4.M+*

400

4,000

4.800

tit

•^^^A f̂a^Krf^W^Wl

CrNHta4MUU

MA

/A ttl(O |̂

NA

NA

• *MIB^OD

4JOO

(U)

NA

HA

no
NA

NU

NU

NA

HA

NA

NA

NA

NA

*,*•*•
10

NA

400

100<M);27

01*

CentMt

OrNMta*
RMU

ST AM

A AAA

ID

10

1.21*7(0)

10

1.7I**(C)

1.1E*«(C)

Ml**

•••I**

NU

NU

8.81**

•.»•*•

1.71**

1.11*1 (C)

1.11*1 (C)

1.01**

1.1I*I(C)

4,tl*8

37,000(0)

| 7.M*7

2.01**

MewAk
014

lot) VoMMtutton
to Indoor Air

A RMU

1 M*>

mu

2.41*8 (C)

»

9 *01 A*

NLV

NIV

NLV

NLV

NLV

NLV

NLV

3.01**

NLV

NLV

NLV

NLV

NLV

10

NLV

1,01** (0)

1,100

NLV

NLV

01*
•JhfbkMA

www

OrNMta
(Vt»C)l.
RMU

)*•*!

Ml W

3.71*7

10

4 AB*pl

NLV

NLV

NLV

NLV

NLV

NLV

NLV

2.41*8

NLV

NLV

NLV

NLV

NLV

ID

NLV

*.6I*I

1,200

NLV

NLV

01*

nntowe
forlMttor

VOUfM

9 Ail*!

y* \t

3.11*1

10

4 slfl*A

NLV

NLV

NLV

NLV

NLV

NLV

NLV

7.H**

NLV

NLV

NLV

NLV

NLV

10

NLV

*.H*I

40,000

NLV

NLV

4M«Alr<V)

017

PlnMtVMC
fOf • MM*P

^W l̂̂

V^ t̂thf̂ ^BA

931*1

Ml V

I.M**

N)

4 O*i

NLV

NLV

NLV

NLV

NLV

NLV

NLV

7.N**

NLV

NLV

NLV

NLV

NLV

10

NLV

*.••*•
•7.000

NLV

NLV

01*

Mrtloutol* loN
lamkalaMnn IMteil*•ffft0j*wwff wffnvtiv

ftraau

SM*I

1 AB*A

1.21*12

10

A 7B*A

401*10

ID

ID *

ID

ID

t.31**

ID

8.21**

10

ID

to
2.01*10

4.91*10

1.31**

4.01*11

•.71*9

2.31*1

1.3R**

8.7E**

OkMtC

01*

CfttMta A
RMU

1 7l*t

AA AAA

10

10

i ••**

1.2I*7(C.DO)

i.oe»«(0)
1.7I*<(C)

116*«(C)

1.«l*7

M.OOO

1JOO

(T)

».OI*6

2.N**

*,1I**

1.1I**(C)

1.31+7 (00)

2.81*1

1.1I*I(C)

2JI+7

37.000(0)

2.*!**

2.8I*«

MltMl

MO

m^J-̂ *--wvmvvn

Unto

NA

MA

2.41*8

2.M«8

UA

1.N*7

NA

1.71**

1.1B**

NA

1.21*8

NA

NA

NA

NA

NA

1.11*8

1.11*8

1.M+7

1.11+8

NA

37,000

NA

NA
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Attachment 1

TABLE 2. SOIL: RESIDENT,. tND COMMERCIAL I
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

KKU up Memo No. 1

Guldesheet Number ->

Hizirdout Substance

Silvex (2.4,5-TP)

Simazlne

Sodium

Sodium azlde

StronUum (B)

Styrene

Sulfate

Tebuthluron
2,3,7,s-TetraDromoaiDenzo-p-
rtirv.In ICl\

1 ,2.4.5.Tetrachtorobenzene
2,3,7,6-TetracniorooiDenzo-p-
rtioxln (OH

1,1,1,2-Tetrachtofoethane

1.1,2,2-Tefrachloroetnane

Tetrahydrofuran

Tetranitromethane

Thallium (B)

Toluene (I)

p-Toluldine

Toxaphene

Trialiate

Tntoutylamine

1 ,2,4-Trlehlorobenzene

1,1,1-Trtehtofoethane

Chemical
Abstract
Service .
Number

93721

122340

17341252

28628228

7440246

100425

14808798

34014181

50585416

95943

1746016

630206

79345

127184

109999

509148

7440260

108883

106490

8001352

2303175

102829

120821

71556

*10

Statewide
Default

Backgrounc
Level*

NA

HA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

OraMdwatar Protection

»11

DnftklflQ
Water

Protection
Criteria*

RBSLa

3.600

80

2.6E+*

1.800

92.000

2.700

5.0E*6

10.000

NU

1.5E*6

NU.

1.800

170

100

1,900

10

. *.*»

16.000

660 (M): 300

24.000

95.000

7,800

4.200 .

4,000

*12

Oroundwater

Interface
Protection

Criteria 4 RBSLs

2JOO

NA

NA

NA

46.000 (X)

2.200

NA

NA

NU.

•8.400 (X)

NU.

lb(X)

1.600 (X)

900 (X)

2.2E*S(X)

»

4.200 (X)

2.800

NA

880

NA

10

1.800

4.000

f13

Oroundwater

Protection
Criteria &
RBSU

3.1 E*«

90.000

1.0E+9(D)

ID

1.0E+8(D)

2.7E+5

ID

5.0E*7

NLL

1.5E+8

NU

4.4E+5 (C)

94.000

88,000 (C)

3.2E+7

ID

1.5E+7

2.5E+S(C)

4.8E+5

3.6E*5

2.5E+6(C)

1.6E*6

1.1E+*

4.8E+5 (C)

Indoor Air

f14

Soil Volatilization
to Indoor Air

Inhalation Criteria
A RBSLs

NLV

NLV

NLV

ID

NLV

2.5E+5

NLV

NLV

NLV

ID

NLV

6.200

4.300

11,000

1.3E+6

600 (M); 110

NLV

2.5E+5 (C)

NLV

NLV

10

6.6E+S

1.1E*«(C)

2.56*6

Ambient Air (V)

*16

Inflnlte
Source

Volatile Soil
Inhalation
Criteria
(VSiq*
RBSLs

NLV

NLV

NLV

ID

NLV

9.7E*5

NLV

NLV

NLV

ID

NLV

36,000

10.000

1.8E+5

1.3E+7

500 (M); 51

NLV

2.8E+6

NLV

NLV

10

6.0E+5

2.8E*7

3.8E+6

tie

Finite VSIC
for 5 Meter

Source
Thickness

NLV

NLV

NLV

ID

NLV

9.7E+5

NLV

NLV

NLV

10

NLV

54,000

10,000

4.8E+5

6.7E+7

10

NLV

6.1E+6

NLV

NLV

ID

8.0E+5

2.8E+7

1J«*7

f17

Finite VSIC
for 2 iMter

Source
Thickness

NLV

NLV

NLV

10

NLV

1.4E+6

NLV

NLV

NLV

10

NLV

1.0E+5

14̂ 00

1.1 E+6

1.6E+8

ID

NLV

1̂ E*7

NLV

NLV

10

6.0S»

2.81*7

2.8E*7

f18

Paniculate Soil
Inhalation Criteria

& RBSLs

ID

ID

10

ID

ID

5.5E+9

ID

ID '

(0)

K>

71(0)

4.2E*8

5.4E*7

6.4E*9

3.9E+11

2.1E+5

ID

2.7E*10

1.0E+8

9.7E+6

10

4.7E+8

2.5E+10

8.7E+10

Direct Contact

«19

jlrvct Conteict
Criteri* A

RBSLs

1.7E*6

1.2E+6

1.0E*9(D)

2.7E*6

3.3E*8 '

4.0E+5

ID

4.6E*6 PO)

(0)

7.7E*7

0.09(0)

4.4E*5(C)

53,000

88.000(0)

2.9E*6

ID

35.000

2.5E*5(C)

94,000

20.000

2.66*5 (C)

7.9E*5

9.9E+5 (DO)

4.6E*5(O

«20

son
SMuretkm

SCf̂ MMAQ

Level*

NA

NA

NA

NA

NA

5.2E+5

NA

NA

NA

NA

NA

4.4E+5

8,7E*5

88.000

1̂ E*8

K>

NA

2.5E*5

1.2E*6

NA

2.5E*5

3.7E*6

1.1 E*6

4.6E*5
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Attachmtnt 1

TABLE 2. SOIL: RESIDENTIAL AND COMMERCIAL I
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

RRD Op Mtmo No. 1

Outtaatwat Numbar -.

Haurdoua tubaunea

1.1.2-TricMoroatnana

Trtehk^oWhylafla

2,4,6.Trtehtefeehanol

2,4.6-Trtehlerophanol

i .2.3-TrteNeraprapana
1.1.2-1 ficniofo-i .2.2-

Tf»th«not«mlna

T u l̂ .1..UJ

3-Trlfluorom«thyM-nltroph»nol

Tnfluralln

2.2,4-Trtm«thyl p«nUn«

2,4,4.Trim«thyl-2-pani*na (1)

l,2,4-Trlmathylbanzana(l)

l,3,6.Trtmatnylbanzana(l)

Tnpn ĵnyi pnotpnAw

ifli(2,3-0lbfomepfopyi)pho»phata

Uraa

Vanadium

Vinyl aoatata (I)

Vinyl chiorUa

Wnlta pnotpnorua (R)

Xylanai (I)

Zinc (B)

ASS

76006

76016

76664

•6M4

•6062

M164

76131

102716

112276

68302

16820*6

640641

107404

06636

10M76

116666

126727

671M

7440622

106064

76014

12186103

1330207

74406M

•10

DafWft

. Lavala

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

47,000

Or«und*ater»foteB«on

•11

DrinUnf

Criteria*
MSU

1M

1M

82.000

3»,000

2v400

640

6.61*6 (C)

74.000

1.1G*6(C)

1.11*6

1.M*6

ID

10

2,100

1.MO

1.11*1 (0)

MO

10 (N)

72,000

13,000

40

24

6,000

2.4B*«

•12

CrtterilTSlMU

•.6MPO

4,000 (X)

NA

NA

NA

NA

1,700

NA

NA

NA

NA

NA

NA

670

1,100

NA

NA

NA

111*8

NA

MO

NA

700

(0)

•13

Ooflteat
PfMMtlOfl
Criteria*
R1*U

4J1*6

4.41*6

6.61*6 (C)

• il*a
2.01*6

6.31*6 (C)

6.61*6 (C)

1.11*6 (C)

1.1l*6(C)

1.21*8

1.21*7

10

10

1.11*6 (C)

64,000(0)

1.11*6(0)

27,000 (C)

10

1.01*6(0)

2.41*6 (C)

20,000

66,000

1.61*8 (C)

1.01*6(0)

Moor Air

•14

RnMMWA CflWfM
IKMLa

4.600

7,100

6.61*6(0)

NLV

NLV

10

6.61*6(0)

NLV

NLV

NLV

10

ID

ID

1.11*6(0)

•4,000(0)

NLV

27,000(0)

NLV

NLV

7.61*6

270

NLV

1.61*6(0)

NLV

AmbteMAIr(Y)

•16

vOUfOt

LAal̂ rinaMWMNnivfi
Criteria
(VSIO*
RULa

17,000

76,000

6.21*7

NLV

NLV

ID

1.61*6

NLV

NLV

NLV

ID

ID

ID

2.11*7

1.61*7

NLV

16,000

NLV

NLV

1.71*6

4,200

NLV

4.61*7

NLV

•16

•MteVSIO

6)OMraa

21,000

1.71*6

•.31*6

NLV

NLV

ID

6.61*6

NLV

NLV

NLV

ID

ID

10

6.01*6

3.61*8

NLV

16,000

NLV

NLV

2.61*6

30,000

NLV

6.11*7

NLV

H7

nnlteVtIC

•MUM

44,000

3.M*6

1.61*6

NLV

NLV

ID

2.11*6

NLV

NLV

NLV

ID

ID

ID

6.01*6

3.11*1

NLV

16,000

NLV

NLV

8.81*6

73,000

NLV

1.31*6

NLV

•11

ParttoulateSoll
Inhalation Criteria

4RMLa

1.H*6

111*6

3.61*12

2.31*10

1.0l*t

ID

6.11*12

s.3i»«
ID

10

10

10

10

8.21*10

6.21*10

ID

8.61*6

10

ID

1.31*10

3.81*6

ID

2.61*11

ID

DfcaetContetf

•11

Criteria*
NMLa

1.61*8

6.01*6 (C,DD)

6.61*6 (C)

2.31*7

7,11*6

8.31*6 (C)

6.61*6 (C)

1,11*6

1.1E*8(C.DO)

4.11*7(00)

2.01*6

ID

ID

1.11*6 (C)

•4,000 (C)

1.11*6 (C)

4.400

10

7.61*6(00)

2.41*0 (C.DD)

3,600

2.300(00)

1.61*6 (C)

1.71*6

MO

Ml

•SP
6.21*6

6,01*6

6.61*6

NA

NA

6.31*6

661*6

1.11*8

1.11*6

NA

NA

16,000

•6JOO

1.11*1

•4,000

1.11*6

27,000

NA

NA

2.41*6

4.61*8

NA

1.61*6

NA
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Attachment 1
. -1'"1. -

TABLE 3. SOIL: INDUSTRIAL AN. JMMERCIALII, III, AND IV
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

RRD Op Memo No. 1

:riterla, unless otherwise noted, are expressed in units of parts par billion (ppb). One ppb Is equivalent to one mterogram per kilogram (ug/kg). Criteria with six or more digits are expressed In scientific
ation. For example, 200,000 ppb Is presented as 2.0E+5. A footnote to designated by a letter In parentheses and Is explained In the footnote pages that foBow the criteria table*. When the risk-based
srion is less than the target detection limit (TDL), the TDL to Hated aa the criterion (R 299.5707). In these cases, two numbers are presented In the cell. The first number to the criterion (Le., TDL), and the
ond number Is the risk-based value. Criteria were promulgated December 21,2002 within the Administrative Rule* for Part 201, Environmental Remediation, of the Natural Resources and Environmental
lection Act, 1994 PA 451, as amended. These tables reflect modification* to the TDL* and new criteria consistent with the provisions of R299.5103(l) and R299.5706a, respectively.

QuMetheet Number —

Hazardout Subatanc*

pnthene

phthylene

dahyde (1)

•

aciO

ne(l)

nRri*

phanone

>in (1)

mtO*

:aeid

>niinl« (1)

Of

irft

irb tulfoxide

ireaulfone

num (B)

onia

Ch.mlcal
Abatract
Sarvlea
Number

83329

206968

75070

71 501

64197

67641

75058

98082

10702S

79081

79107

107131

15972808

116063

1846673

1ft4flflfle1

309002

7429905

7664417

•10

Statewide
Default

Background
Uvete

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

6.96*6

NA

A. A . -. .

•21

DrinUng
Water

Criteria*
RBSU

3.06+6

6.900

19.000

ID

84,000

15.000

2.800

30,000

2,400

10

78,000

100 (M); 62

83

60

200 on
200 (M* 40

NIL

1,000

N>

Muatrial and
CeMMfOW

DrinUfig
WM*r

BeM*AlM»M4hamrmmnKm
Criteria*
RSSU

8.86+6

17,000

54,000

n
141+6

42.000

8,000

88,000

8,800

10

2.21+5

220

63

60

200 (M)

200 (Ilk 40

NLL

1400

0

•12

Orevndwater

Biî iMfaMa%
•iinJ-i_r ltiuirTWBjmtjfi
Criteria &
RBSU

4.400

ID

2,600

ID

3.66*6

34.000

NA

NA

NA

NA

NA

100(MXkS8

290 (X)

NA

NA

HA

NU

NA

(CO

•13

Glroundwater
Conteet

•jwtaW«4tdkArrwiBffm*Jn
Criteria*
RBSU

9.7C+5

4.4146

i.ie«e(O

e

6.se*«(C)

1.11*6 (O

2.2E+7(C)

1.1E46(C)

2.3f+7(O

2.ee*6
1.1i«8(C)

2.N**

44^00

2.4E+6

5.46+7

4J6+7

NU

1.06*9(01

O

Indoor Air

•22

Son Volatilisation
to Indoor Ak

Inhalation Criteria
A RBSU

3.86*6

3.06+6

4.06+6

ID

HIV

1.16*8 (C)

8.66*6

1.16+6 (C)

760

NLV

6.66+6

36.000

NLV

NLV

NLV

NLV

7.16+6

NLV

ID

AmblantAlrrY)

•23

nflntteSourc*
VoMMeSoN
InlMtoltiMi

Criteria (V8)C)
&RBSU

9.76+7

2.76*6

2.16*6

ID

NLV

1.66+8

1.96+8

6.26+7

370

NLV

2.36*6

17,000

NLV

NLV

NLV

NLV

106*6

NLV

O

•24

HnltoVSIC
forSMeter

Soure*
TMcknMt

8.76*7

2.76*6

2.16*8

ID

NLV

1.66*8

1.96*6

S.2E+7

370

NLV

2.76*S

17,000

NLV

NLV

NLV

NLV

2.06*6

NLV

10

•26

nnlMVBIC
for2 Meter

Sourae
TMoknea*

9.76*7

2.76*6

2.96*6

0

NLV

2.06*6

2.26*6

$.26*7

630

NLV

2.76*6

31.000

NLV

NLV

NLV

NLV

2.06+6

NLV

e

•28

rslrtMtaHti)

Sol
•taltdjIâ â MI

Criteria*
RBSU

6.26+9

1.06*6

2.66*8

ID

7.46+9

1.76+11

1.86+9

1.46+10

5.96+6

3.06+6

2.96+7

S.St+7

ID

R>

0

O

8.06*6

C

191*9

Olrael Conteet

•27

tadyeMaland
Coamaccialll

1.36*6

6.26*8

9.51*7

ID

4.26*8

7.36*7

1.46*7

1.16+6 (C)

1.26+7

8.700

1.16+8 (C.DD)

74«0

3.96+6

7.36+6

9.61+6

8.06+6

4,300

176+6(00)

C

•26

Commercial m

1.66+6

. 7.26*6

1.16+6 (O

ID

6.61+6

1.06+8

1.96+7

1.16+6 (C)

1.66+7

12,000

1.16+8 (C.DD)

1.06+6

6.96+6

1.06+8

1.31+6

1.11+6

7,700

4.16+8(00)

O

•29

CommereleHV

1.66+8

6.16+8

1.11+3

ID

4.96*6

8.61+7

1.66*7

1.16*8 (O

1.46*7

10.000

1.16+8 (C.DO)

87.000

5.16+6

8.86*6

1.16+6

9.46+6

' 6.600

3.96*6 (DO)

K>

•30

Sea
* abatotfrilMI

atstfliMhbUI

.. Lewek

NA

NA

1.H+*

O

6.56*8

1.16*8

126*7

1.16*6

136*7

NA

1.16*8

6.36*6

NA

NA

NA

NA

NA

NA

1.06*7
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Attachment 1

TABLE 3. SOIL: INDUSTRIAL AND COMMERCIAL II, III, AND IV
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSU)

RRD Op MOfflO NO. 1

0 ifltltfUH >f̂ »t*f -

H*i*r«*wi SuktunM

^1 munyl MTwr (TAMI)

>n*

vtctnt

mon,

•me

»M«( (••)

•If*

Mni*n*

.i«i (•)

twwd)

•nOm»

<io<i)tnt!VM*n* (0)

':o(6)fluerinlh«n* (0)

>ie(k^uertnttwnt (0)

ie(g.M)ptryt*rM

ie«)eyrtnt (Q)

'IOW MM

ijyi MOAOI

nrfcMorM*

ydlum

}-Chtore«tt<y<)«h«r (1)

2-etHyt»«y))phlh«l«M

on(B)

Dtcamb*

•

etMmtaH
AfetMM

Nufflbtf

MJMA

•1833

120117

7440MO

7440H2

1332314

i«i2i4«

103333

744C3OT

71431

t7!7l

M683

20M88

2070N

1«1242

tout

i!MO

100618

100447

7440417

111444

117817

7440428

2004

•w

•tMAwl̂ b
PtlUjH

Ltvtto

NA

HA

NA

NA

t.WO

NA

NA

NA

ri.ooo
NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1

niilfinNil

WM*r

OMMtaa

3,no

1,100

41,000

4.100

M^Qft

NU

•0

4,100

1.N<«

100
I.OOO(M);

t.0

NIL

NU

NU

NU

NU

• 41*4

2,0t*«

1*0

•1,000

100

NU

10,000

OnmUuji

»1

MMMWtM

MM*
Wtttaf

MMtoA

s,wo

<400

41,000

4,MO

11,000

NU

•0

17,000

1.M*«

100

1,000(M);«.0

NU

NU

NU

NU

NU

1.M«

IM«4

MO

11,000

170

NU

10,000

fit

^^^^

InMfM*

OrtMrt«4

NA

HO(M);N

10

•4,000

70,000 (X)

NU

1W(X)

NA

!*x) .

4,000 (X)

ID

NU

NU

NU

NU

NU

NA

NA

NA

(0)

300

NU

31,000

tit

o~*#
OiMwto4

44|*«(0)

2N<«

41,000

4.M»7

1.0I««

NU

1.11**

1M*«

VM**(0)

1.2f*«

1,000(M), 140

NU

NU

NU

NU

NU

7,0*>7

I.N*«{0)

71,000

1.0t*«(0)

ID

1.11*1

NU

1.0t*«(0)

IndMrAIr

•a

MMMrAIr

4MMU

1.11**

NLV

101** (0)

NLV

NLV

NLV

NLV

J«»T

NLV

1,400

NLV

NLV

10

NLV

NLV

NLV

NLV

NLV

31,000

NLV

NLV

44,000

NLV

NLV ,- .

•n

VfMNtM
Î ^^^^^A•fNOTOT^Ml

OrtMita(V«e)
*MUU

4.0I*«

NLV

1.«t*»

NLV

NLV

NLV

NLV

MM

NLV

41,000

NLV

NLV

10

NLV

NLV

NLV

NLV

NLV

41,000

NLV

NLV

13,000

NLV

NLV

AffiWMl

•M

nnfttVMO

Tlil̂ aiin

7.M*«

NLV

1M>f

NLV

NLV

NLV

NLV

10

NLV

n.ooo
NLV

NLV

10

NLV

NLV

NLV

NLV

NLV

41,000

NLV

NLV

13,000

NLV

NLV

Alr(V)

•M

PtaUt WO
ferlkk*r

9ttUIM
TMMMM

1.N*«

NLV

1M«

NLV

NLV

NLV

NLV

ID

NLV

Ml«*

NLV

NLV

0

NLV

NLV

NLV

NLV

NLV

M.OOO

NLV

NLV

13,000

NLV

NLV

M

PiiftfMil̂ ta

Ml

OKMM4

MtU

1.N**

1N*7

1N«10

• ••«•

•.11*4
i.i«*riMK

•4.000

e
l.N*«

1.H*«

4.71**

M.OOO

0

C

ID

IN**

1.M«4

ID

1,M>11

7,N*r
•,»!*•

ID

1Ji»7

•.M*

B

•»

htA k̂M«l m»M•V^MVWW mlf9

44I«*(C)

1H««

7.M*«

• TM

37,000

O

1N»»(OO)

CM**

1.M*(

40I»»(C)

1,000 (M); 110

•0,000

•0,000

•.Of**

7.01 ••

1,000

lOiHfO)

iN*t(0)

lit**

1.N**

10

1.0t*7(C)

j.»e*»(oo)

OtoMOi

•M

OWMMf*M!M

4,4|««(C)

21I*«

10I**

7HH

41.000

o

. 4M*«(DD)

• M»l

l.H*«

4.oe«»(O
1,000 (MklW

i«i»i

1*1*1

1,N««

1.41.7

1«,000

I.OIHID)

1H*«(C>

J,M*«(0)

1.M*

ID

•1,000

1.01*7 (C)

3.W**(00)

IMM

•w

^Afl̂ aMî iy

«I»«(C)

1W*«

IMt

7M«4

41.000

e

3M**<00)

rn<«
V4i*«

40t*t(C)

1.000 (MfcUO

1 1IH

1.11*1
1.1M

•,!•*•

11000

1.M*«(D)

e«*»io
».M*«(C)

1.M«

0

1.0I«7(C)

3.7B**'"1

Pagt

•M

Ml

UMM

44i*«

4H*I

NA

NA

NA

NA

NA

NA

NA

4M+

NA

NA

NA

NA

NA

NA

NA

IMH

1N*I

NA

2.7I*«

2.21*1

1.01*7

NA

1



Attachment 1

TABLE 3. SOIL: INDUSTRIAL AN. JMMERCIALII, III, AND IV
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

RRD Op Memo No. 1

Guidothoot Number — »

Hazardous Subttanc*

ocwnzene (I)

odichlorometnane

oform

ornetnano

anol (I)

anon* (MEK) (I)

:yl acetate

/I alcohol

benzyl phthalate

yibenzene

iutylbenzene

ytbenzene (I)

mum (B)

pnene (I)

olietam

aryl

azol*

oluran

on ditulfide (I.R)

on tetraehlerld*

rdane (J)

not

robenzen* (I)

ioro-1 . 1 -diflueroethane

Chemical
Abttract
Service
Number

108981

75274

75252

74839

71363

78933

123864

75650

85687

104518

135968

96066

7440439

7992$

105602

63252

86748

1563662

75150

56235

57749

16887006

108907

75663

•10

Statewide
Default .

Background
Lever*

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1,200

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

A J_ . K - ..

•21

Residential
Drinking
Water

rfQnCOOfl

Criteria 6,
RB8U

660

1.600 OM-

1.600 (W)

200

19.000

2.66**

11.000

78.000

3.16+6(0)

1.600

1.600

1.600

6.000

O

1.2t*6

14,000

9,400

600

16,000

MO

NLL

5.0E»«

2.000

3.06*6

Industrial and
f̂ tMlMta^BMlari

Drinking
Wafer

•awteWAM^A
nwiMl̂ BWI

Criteria*
RMU

1.800

1.600 (W)

1.600 (W)

660

54.000

7.66*6

31000

2.26*6

116+6(0)

4.600

4.600

4,600

6,000

ID

3.46+6

40,000

30.000

600

46.000

100

NLL

106*6

1000

1S6+OS

•12

OnMnataitar

MMMfACt
Protection
Criteria A
RBSU

NA

0

D

700

NA

44.000

NA

NA

26.00000

10

D

NA

(O.X)

NA

NA

NA

1.100

NA

D

900 (X)

NLL

2.66*6 (X)

MO

NA

. *13

QrOUAWWMT
Contact

ProvMtton
CrttMtaA
RBSU

3.66+8

2.86*6

6.76*5 (O

1.46*6

8.76*6(0)

2.76+7 (O

1.16*6 (C)

1.16*6(0)

3.16+6(0)

1.26+8

86,000

1.66+6

2.36+6

O

1.06+9(0)

2.66+6

e.tt+«

6.66+6

166+6(0)

92,000

NLL .

n

166+6(0)

9.66+5(0)

Mew Air

•22

6oll Volatilization
to Indoor Air

InlulaHonCrrMte
A RBSU

6.66+6

6.400

7.76+6

1.600

M.V

2.76+7 (C)

1.16+8(0)

1.16+6(0)

NLV

R>

»

10

NLV

e

NLV

10

NLV

NLV

1.46+6

990

6.96+7

NLV

126+6

9.66+6(0)

AmbtontAlrOO

•23

nftnlt* Source
VetaOtoSoD
MMMen

MlwU(VSIO
AMBSU

6.46+5

31,000

3,16+6

13,000

NLV

3.66+7

1.46*6

1.26*8

NLV

K>

O

10

NLV

ID

NLV

0

NLV

NLV

1.66+6

11000

4.26+6

NLV

9.26+6

9.46+7

•24

FlnKtVSIC
fordMtr

Soure*
TMekntM

6.46+6

31.000

3.16+6

67.000

NLV

3.66+7

3.16+6

2.46+6

NLV

ID

10

N)

NLV

10

NLV

10

NLV

NLV

6.06+6

34.000

4.26+6

NLV

1.16+6

176+6

•26

Pinto VSM
forzkUMr

Souro*
TMcknMt

146+6

57.000

3.16+6

1.46+6

NLV

3.66+7

3.66+6

2.46+6

NLV

10

ID

ID

NLV

ID

NLV

ID

NLV

NLV

1.96+7

79,000

456+6

NLV

116+6

1.46+9

•26

ParticuUt*
SON

Inhalation
Criteria*
RBSU

14E+6

1.16+6

3.66+9

1.66+6

1.06*10

196+10

116+11

6.66+10

2.16+10

ID

ID

ID

256+6

D

196+6

K>

O

C

116+10

1.76+6

116+7

e

2.11+9

1.66+12

•27

Industrial and
Commercial n

7.66+6(0)

4.96+8

8.76+5(0)

1.06+6

8.76+6(0)

176+7(0,00)

1.16+6(0)

1.16+6(0)

3.16+5(0)

8.06+6

106+6

8.06+6

116+6

ID

3.16+6(00)

7.06+7

146+6

3.66+6

186+6 (0,00)

3.96+8(0)

1JI+6

6.06+6 (F)

2.66+5(0)

9.66+8 (C)

Direct Contact

•26

Commercial a

7.66+5(0)

6.86+6

176+5(0)

1.46+6

8.76+8 (C)

176+7(0.00)

• 1.16+6(0)

1.16+6(0)

3.16+5(0)

1.06+7(0)

1.06+7(0)

1.06+7(0)

116+6

ID

4.86+8(00)

9.86+7

3.46+6

6.16+6

186+8(0,00)

3.96+8(0)

106+6

6.06+6 (F)

2.6E+5 (C)

9.6E+5 (C)

•29

( f̂MIMkaWnlAl 11 f

7.66+6(0)

5.76+6

176+5(0)

156+6

8.76+8 (C)

176+7(0.00)

1.16+6(0)

1.16+6 (C)

3.16+6(0)

9.46+6

9.46+6

9.46+6

116+6

10

3.66+6(00)

8.26+7

2.96+6

4.36+6

166+6(0.00)

3.96+6(0)

1.76+6

5.06+6 (F)

2.6E+5 (C)

9.6E+5 (C)

•30

Sol
Saturation

IttMMAM

Level*

7.66+6

1.56+6

8.76+6

126+6

176+6

2.76+T

1.16+6

1.16+6

3.16+6

1.06+7

1.06+7

1.06+T

NA

NA

NA

NA

NA

NA

2.66+6

196+6

NA

NA

2.66+5

9.66+6
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Attachment 1

TABLE 3. SOIL: INDUSTRIAL AND COMMERCIAL II, III, AND IV
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSU)

KRU up Mtme NO. 1

HMMtfmi* IttMUMf

xownww

>itO'00Wyl irtflyt fth^f

yotom

SfttftMfWfM lit

il»«i|<»li»<yyi«n«l

.-CnKranuMMlM

^QfopAtnol

nioraiolucn* (1)

xpyfKoi

OT«*T> (III) (6.H)

imium (VI)

yl»n» (0)

UK

•p«r|l)

inunt

•not (M)

lOhMftflOAt

inn

•pen

•ODD

•DOC

•DOT

•brofRootpntoyl otnAf

•Butyl phIMM*

CTiimHH
AhGMMI
•WVlM
Numktr

run

110TM

67061

74671

•MOT

•1H7

66676

M4M

2H1U3

1MMM31

1U402M

216016

74404*4

7440601

21726462

(7111

106041

1661121

7HN

72641

7MM

60M1

1161166

I4T42

•10

MMN

Uv*

NA

NA

NA

NA

NA

NA

NA

NA

NA

1 8.000 (MM)

NA

NA

6.600

12,000

NA

360 (IOUI)

NA

NA

NA

NA

NA

NA

NA

NA

1

RllltfllMIri
OrinWiM
WMtf

OrtMftift
RMU

6,600

n

1,600 <W)

MOO

6,600

6.21*6

600

1.300

17,000

101*0 JO)

10,000

NU

600

6.61*0

MO

4,000

6,21*6
•0,000

4,000

NU

NU

NU

1.41*6

7.ei*6 {C)

*i

MuMMMtf

OdnWnfl
WMtr

OrtMtoA

^

14,000

10

1^00(W)

12,000

16,000

1.N«4

t600

6,100

46.000

1.0I«*(0)

10,000

NU

2,000

6,N«6

MO

4*00

1,W>7

1,41*6

4,000.

NU

NU

NU

1.4M

T.6t*»(C)

611

toutuau

"tsiiir
IMt̂ ria AVfHOTM •

O

NA

1,400 (X)

0

MO

NA

440

NA

1,100

<<W)

1,100

NU

2,000

W
1,100 (X)

100

NA

NA

NA

NU

NU

NU

NA

11,000

HI

OtnlMl

OittMtaA

6.61*6 {OJ

0

1.61*6(0)

1.11*6101

I.OI*6

2N*6

1.M*6

80«»8(C)

641*6

1.0i*»(DL

1.41*6

NU

4.61*7

1.01*6(0)

66,000

2M*I

2.21*6(0)

1,41*1

6,61*7(0)

NU

NU

NU

1.41*6

7.6t»6(C)

bi«MrAlr

•22

^^M U^̂ lMk̂ ^̂ t

MMMTAIr

*KMU

*.H*6 (C)

o

16,000

10,000

NIV

O

10

t M.8 (C)

340

NIV

NIV

10

NLV

NLV

NLV

NLV

12,000

NLV

NLV

NLV

NLV

NLV

1.01*6(0)

NLV , .

m

VMMMMI

oiNwmvtio)
ft MMU

1M*7

e
1,U*6

1JI*6

M.V

O

e
1.H*6

6,600

NIV

NLV

C

NLV

NLV

NLV

NLV

1.11*6

NLV

NLV

NLV

NLV

NLV

1.01*6

' NLV

AfrtlMi

•24

nmwvotc
tar6M«nr

ThMaMM

121*6

10

1,41*6

1.01*6

NLV

O

10

Itl*6

21.000

NLV

NtV

10

NLV

NLV

NLV

NLV

1.11*7

NLV

NLV

NLV

NLV

NLV

1.01*6

NLV

Air CO

•M

nmwvuo
tar2M«Mr

TMttoMM

161*6

10

7.N*6

2.6I*6

NLV

N>

O

641*6

H.OOO

NLV

NLV

10

NLV

NLV

NLV

NLV

2.71*7

NLV

NLV

NLV

NLV

NLV

1,01*6

NLV

6M

m i «i - - • -

Ml

OlNMtat
NMU

2.N*11

e

1.61*6

2.61*6

10

O

10

2.11*6

6.M*7

1.61*6

2.41*6

O

6.61*6

6.61*7

10

2.11*1

2,61*10

0

ID

1.61*7

4,01*7

4.01*7

1.0t*6

1.N*t

•r

bt̂ kMoM^ Mb6fl

I.M*1 (C)

N>

1.M*6(C)

1 11*6(0)

1.H*7

1,M*6

4.61*6

SOC*1(C)

141*7

101*6(0)

6.21*6

6.01*6

6.01*6

7.11*7

66,000

2.11*1

2.21*6 (C)

7,11*6

1.61*7 (C)

4,01*6

1.61*6

2.61*6

1.11*7

7,6t*t(C)

OtnMOi

•M

*******

161*6(0)

e

1M*6(C)

1 11*6(0)

2.01*7

2.M*6

6.11*6

8 0(«8 (C)

aoi*7

voe*6(0)

101*7

1.61*7

1.01*7

7,61*7

62,000

2.61*6

2,21*6(0)

1.01*7

6,N*7(C)

7.11*1

1.11*6

1.41*6

2,01*7

7,«*»(C)

MMM

•26

^^ l̂̂ ^ l̂̂ iy

*6I*6(C)

e

1M*6(C)

111*6(0)

171*7

2.11*6

6.11*6

>Ot*6(C)

441*7

10f*6(0)

• 66*6

1.11*7

1.01*7

7.61*7

77.080

2.61*1

2.21*6(0)

661*0

• M*7(C)

6.21*6

2,41*6

1.11*6

1.61*7

7.61*1 —

•M

6M

Uvtto

»M*6

1N*6

1.61*6

111*6

NA

NA

161*7

• 01*6

NA

NA

NA

NA

NA

NA

NA

NA

2.M*6

NA

IM.7

NA

NA

NA

NA

7UH

Deeemb^ 2004



Attachment 1

TABLE 3. SOIL: INDUSTRIAL AN,* JMMERCIALII, III, AND IV
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSU)

RRD Op Memo No. 1

QuMothoot Number —

Hazardoua SubtUnc*

thytitxyl) adlpott

clyl phtMlat*

on* alcohol (I)

on

zo(a,h)anttvaeano (0)

zofuran

Tioenioremathina

nochloropropona

•nomathan*

ba

cftlorobanzano

cftiorobonEona

cfitorobanzaoo

ichlorobafizUInf

>rodifluoroma<h*no

cfiloroAthanC'

chloroathmt (I)

chlorocthyMn* (I)

2-OiehloroMhyton*

1 ,2-D«MofO»(hyt»n«

ichloro^ntoetrtki*

i ch loropntooi

ichlorophano«y«e«tie acid

ichloropropano (1)

Chtmleal
Abatrart
Stfvlc*
NififiDtr

103231

117840

123422

33341S

53703

132649

124481

96128

74953

1918009

9SS01

541731

106467

91941

75718

75343

107062

75354

156502

156605

99309

120833

94757

78875

•10

^.-.-.-J J-vtnvWIQv
Dotautt .

Background
Uv*l«

NA

NA

NA

NA •

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

^ t .

•21

RMidanOal
DrinUng
Watac

rfOteifOOfl

cmtiu*,
RBSU

9.66*9 (C)

1.08*8

to

96

NIL

O

1,600 (W)

10 (M); 4.0

1.600

4.400

14,000

1TO

. 1.700
4.MMIMK

28

95,000

18,000

100

140

1.400

2,000

44.000

1,500

1.400

100

InduaWaland
CtatMoU

DvMdng
Waaar

PralMtfMi
Criltltaft
MMU

9.68+5(0)

1.4e*6(O

O

280

NU.

K>

1.«00(W)

10 {MX 4.0

4,600

13.000

14,000

480

1,700

2,000 (MX 110

Z7t««

60,000

100

140

1,400

2,000

1.38*6

4.200

1,400

100

«2

OfOtMOWCtof

MMtaM
ifntefiMon
CritntaA
RBSU

NA

D

NA

NA

NU

1.700

»

NA

NA

NA

380

1.100

MO
2,uu>(Mjg;

610

10

15,000

T^00p<)

1,300 (X)

12,000

30,000

NA

380

4.400

8,800 (X)

»13

Conaaet
•aMî a^aMA^rTVBJBBJBJQII

Crttadat
RBSU

6.68*5 (C)

1.48*6 (O

D

95,000

NU

10

3.66*5

1^00(0)

2.08+6(0

1.28*7

2.18*6 (C)

51,000

1.48*6

4,600

1.08*6 (O

8.98*6(0)

3.68*6

2.28*6

6.48*6(0)

1.48*6(0)

1.48*6

9.68*6

148*6

SJf+5

Indoor Air

•22

SoRVoUUNzatkM
tolNdeerAIr

Inhalation Cfttada
4RBSU

NLV

NLV

NLV

NLV

NLV

K>

21.000

1.200 (O

ID

NLV

2.16*6(01

K>

1.06*6

NLV

1.76*6

4.36*6

11.000

330

41,000

43.000

NLV

NLV

NLV

7.400

AmManlAlr(V)

•23

Mran oourct
VotaMcSoH
tefcaladon

Ctttafta(VSIC)
kRBSU

NLV

NLV

NLV

NLV

NLV

K>

80.000

18,000

0

NLV

4.68*7

ID

2.86*6

NLV

6.36*7

2.66*8

21,000

3,700

116*6

3.36*8

NLV

NLV

NLV

30,000

•24

FhiltaVStO
tarlMater

Seure*
TMeknaM

NLV

NLV

NLV

NLV

NLV

10

80,000

16.000

10

NLV

4.66*7

ID

2.66*5

NLV

5.66*6

6.06*6

33,000

15,000

4.38*6

8.46*6

NLV

NLV

NLV

51.000

MS

nmttvsic
forlUatar

•euro*
TNcfaMM

NLV

NLV

NLV

NLV

NLV

10

98,000

18,000

10

NLV

8.68*7

10

3.46*6

NLV

1.46*9

1.48*7

74,000

37,000

1.08*6

2.08*6

NLV

NLV

NLV

1-26*6

MS

ParteuM*
Sal

Inhalation
CrttatUl
RBSU

1.26*10

10

7.16*10

»

ID

K>

1.68*6

5.96*6

O

10

4.48*10

D

6.76*6

8.28*6

1.66*12

1.56*10

1.68*6

7.68*7

1.08*6

118*9

C

138*9

2.98*6

1.28*6

Dlrocl Contact

•27

Induotriiland
CommorelatR

9.66*8(0,00)

2.08*7

10

70,000 (OD)

8,000

O

8.06*5

1,200(O

2.06*6(O

1.76*7

2,16*6(0)

1.76*6(0)

1.98*8

W.OOO

1.08*6 (O

8.96*6 (C)

4.26*6

6.76*8(0)

6.48*6(0)

1.48*6(0)

126+6

1.68*6(0.00)

6.68*8

6.66*6(0)

•26

^nniaiiairr !•! SMwonvnvmH M

9.66*8(0,00)

3.66*7

D

1.16+6(00)

W.OOO

O

•6.16*5(0)

1W)(C)

2.06*6(0)

3.66*7

2.16*6(01

1.76*6(0)

2.66*6

43,000

1.08*6(0)

8.98*8(0)

8.96+6

8.78+5(0)

6.46+6(0)

1.48*6(0)

3.16*6

1.86*6(0.00)

1.06+7

6.88+8 (C)

•29

comnMcdw W

9.66+8(0,00)

2.68+7

O

86.000(00)

11,000

0

5.66*6

1.200(0)

2.06*6(0)

2.36*7

2.16*6(0)

1.76*6(0)

2.26*6

36,000

1.06*8(0)

6.96*8(0)

4.98*6

8.76*8(0)

6.46*6(0)

1.48*6(0)

2.68*6

1.86*8(0.00)

9.46*6

8.56+6(0)

•30

Sol
StMuivtkMi

Serwnfeia
Uvolt

9.66*6

1.48*8

1.18*8

3.16*6

NA

NA

6.16*6

1.200

2.06*6

NA

2.16*6

1.76*6

NA

NA

1.06*8

6.68*6

1.28*6

8.76*8

6.46*8

1.48*6

NA

1.66*8

NA

8.88*8
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Attachment 1

TABLE 3. SOIL: INDUSTRIAL AND COMMERCIAL II, III, AND IV
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSU)

RRD Op M«mo No. 1

0 Jmifiul tl jttlir

HtUTdMM lufetUM*

Onriteo ni

ttoni.yipnr

yn

nylWWf

"yi pfunaan

nywn* 9>r«e< monofcutyl MM*

•>propr< Mn*r

-p»opYiimin« (I)

.̂ pn̂ M.

Ovn«*hytM«uml0«

•DtffltthywnMno

*lhr*orm«nMt (1)

ODixthylphiftOl

0 ifli 0irt)rtpn0ftOl

ft M *i h wtfyttwuUkVvnvinjnpnojnQi

•mriiuffoilM

OiftiweioKnn*

>tn

Oman* (1)

ill

on

D«ult« (J)

ami*

Dec«mb\

OfMMlMl
AHiriH
WIVMV

NunilMf

M27M

47737

•4*17

•0*71

•OM7

•4M2

112141

loon

1M1M

13111*

1271M

1216t7

•1122

10447*

•74241

•*MAA

•74M

12114*

M457

12*411

MOOT

110441

11SM7

14871*

2004

•10

OrtMN ,

Livtta

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1

niiljinlil

WMW

OMwtat

1TO

M(M);tl

o

NIL

300

1.11**

1,100

•00

110

7,H*«(C)

3,«00

no

14,000

7,400

3N(M);M

UO(M);JOC

4.41*4

4*0

*00

1,700

400

•30

NU.

NU

*l

MHMWMtf

OrtNMM
VMW

pl̂ lggggH

OrtMrttt

700

1*0

o

NU

too

*.!•*•

1,000

i,»»(C)

3M

7.M*«(0)

10,000

no

40,000

10,000

»M(M);MO

MO

1.M«7

•40

MO

7^00

400

1JOO

NU

NU

MI

X_111UJ

^^M^MA
•fVJrMPHf

OMMtaA
RMU

NA

NA

NA

NU

ID

MOO

NA

D

NA

NA

M,000(X)

NA

NA

7^00

NA

NA

t,N*«

NA

MO{M)*, 49

M,000

NA

NA

NU

NU

•11

OMMM

OriiMtoft

i.il**

VM««

B

NU

74M(C)

7.41** (0)

•.01*7

1,300 (C)

4.M*<

7.N*«(0)

1 1M<C)

4.01*1

1.1I«*(0)

1.01*7

1.M*f

Ml*

1.M>7<0)

1,71*4

1.41*4(0)

*.4I*7

1,41*7

7.4M

NU

NU

MMrAk

Ml

BM VWMNMVMI
toMMTAIr

ftM*U

1,400

M.V

N>

7,M»4

74|*«(C)

NLV

NLV

1,XO(C)

10

NI.V

NIV

•,01*4(0)

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

ID

NLV . - .

•ta

VfMlNiM

OMMi«iv«e)
• M«U

•0,000

NLV

0

44,000

1.0t«4

NLV

NLV

1N*«

10

NLV

NLV

Ml*t

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

10

NLV

AmMwv

•M

nnHtvtw
ftflMMM

TMtkiMM

301*4

NLV

O

•4,000

141 *•

NLV

NLV

4K*4

10

NLV

NLV

t.H*4

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

10

NLV

AlrCO

•M

HnMt VHO
torSMMW

IkMMtM

4.71*4

NLV

O

44,000

3M*4

NLV

NLV

voe»7

10

NLV

NLV

1,21*4

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

NLV

O

NLV

•M

Ml

J^^kB^A •wHIHM*
MMU

4.M*4

1.M*7

B

I.M*4

l.M*11

1H*«

S«i««

i.ie»io

10

1.M«4

10

3,M*4

4,M*4

2,11*4

e
B

B

2,01*7

K>

7,11*4

B

2.11*4

B

1,01*4

•27

MAMMfll Mid
BimminldH

1.41*4

47.000

B

4.700

741*4(0)

7.41*4(0)

171 ••

1,300 (C)

1.41*4

7.M*4(C)

1H.7

(.01*4 (C)

7,01*7

1M*7

4,41*4

1,01*4

1.M»7(C)

2.11*1

1.4I*((C,DO)

2.a*4
1.M*4

111*4

4.41*4

1.21*7

MrartOi

•24

OimmifiUlK

141*4

•4,000

B

(.MO

741^(01

741*4(0)

1M«7

1,300(0)

T.M*4

7M*4(C)

J«t«7

1.01*4(0)

«.M*7

1.11*7

4.11*4

1.41*4

1.11*7(0)

311*1

1.41*6(0,00)

141*4

».2i*4

4.41*4

4.11*4

1.7t*7

MNM(

•w

o-jiu^uirr

3M*4

H.OOO

B

4.100

741*4(0

741*4(0)

101*7

1.300(0)

• ••••

7.N*4(C)

2.11*7

IOI*4(O

•.M*7

4,M*7

1,11*4

1.21*4

1.M*7(C)

2H«I

1.4I*»(C.OO)

2.M*4

1.M*4

3.71*4

(.11*4

1.8i*'
- — *

Pag*.

m

tM
•MMnttM

L*v*to

4JI*4

1M*4

NA

NA

7414

7.44*4

111*4

1,100

• 71*4

7.M*4

1.11*4

4,01*4

1.11*4

NA

NA

NA

1,M»7

NA

1.41*1

*.7I«7

NA

NA

NA

NA



Attachment 1

TABLE 3. SOIL: INDUSTRIAL AN. JMMERCIALII, III, AND IV
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

RRD Op Memo No. 1

Guldaahaat Nufflbaf —•

Hazardous Subatanca

ohydrin (I)

(I)

Mlata (I)

n-bulyl athar (6T6E)

nzana (I)

adferomlda

aglycol

« glycol monobutyl athar

ithana

i*

• (tolubla fluorlda) (B)

aahyda

acid (I,U)

ylpiparidina

nviolat

lata

rtor

Jilor apoxlda

ana

rofnobanzana

ilorabanzana (C48)

itorobutadiana (C-46)

Chamlcal
Abatrael
Sarvlea
Numbar

7220$

106898

641 78

1417M

637923

100414

106934

107211

111762

206440

86737

7782414

50000

64186

2591868

548629

1071836

76448

1024573

14282S

87821

118741

67683

319846

•10

Statawlda
Oafautt

Background
Lavato

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

' NA

NA

NA

•21

RaaMantfal
Drinking
Watar

lunianllnnTwIPBBWI

Orttwta*
RMU

NU

100

3.66+7

1.36*6

980

1,600

20 (M); 1.0

3.06*6

74,000

7.36*6

3.96+6

40,000

28,000

2.0E*S

1,600

300

NU.

Na

NU

146+6(0)

6,400

1.800

26,000

IB

Muatrlaland
Cortmarolaj

Clinking
Wtatar

••W^^JkttjMhrrviMHMn
Critarlal
RMU

NU.

100

7.86+7

166*6

960

1,800

20 (MX 1.0

8.46*6

2.06*6

7.36+6

8.96+6

40.000

76,000

6.86+6

MOO

1.300

NU.

Ml

NU.

146+8(0)

MOO

1*30

71000

n

•12

Pound* alai

mntnt£9

PfOWCtlOA

Criteria*.
RBSU

NIL

NA

NA

NA

10

360

20 (MX 4.0

NA

NA

8,800

MOO

NA

2,400

e

NA

NA

NU.

NU.

NU.

. NA

D

380

tl

• NA

•13

Ofoundwatar
Contact

•au^&«4ljkAnvivwn
Critwtat
RMU

NIL

2.26+6

1.16*6(0)

7.86+6(0)

10

1.46+6(0)

900

1.16*8(0)

4.16+7(0)

7.36+6

8.96+6

146+8

6.06*7(0)

1.16*6(0)

O

2.06*7

NU

NU

NU

2.46+6(0)

8.400

4200

166+6(0)

2.900

Indoor Air

•22

Soil Volatilization
ta Indoor Air

Inhalation Critarta
1 RBSU

NLV

1.26+6

NLV

7.66+6(0)

6.56+6(0)

1.46+5(0)

3,600

NLV

1.46+6

1.06+9 (D)

1.06+9(0)

NLV

65,000

2.86+8

O

NLV

NLV

1.96+6

NLV

2.46+6(0)

D

2J6+5

3.86+6(0)

1.66+6

Amblant Air (V)

•23

nflnHa Sourea
VotattaSoH
ItthalaMm

Critaite(VSIC)
1.RMU

NLV

37,000

NLV

6.96+7

2.36+6

146+6

9,800

NLV

2.16+7

8.96+6

1.66+8

NLV

43,000

16E+9

e

NLV

NLV

116+6

NLV

2.66+7

»

68,000

4.66+6

41.000

•24

FlnltaVSIC
forf Matar

Sourea
inlcknftcc

NLV

37,000

NLV

8.96*7

4.66+8

3.1E+6

9,800

NLV

1.66+8

8.86+8

1.66+6

NLV

99,000

1.66+5

10

NLV

NLV

2.16+5

NLV

4.86+7

10

66,000

4.66*6

68,000

•29

PlnltaVSIC
for2M«tor

Sourea
ThtekMM

NLV

37,000

NLV

1.06*6

1.16*7

6.66*8

9.800

NLV

3.66+6

8.86+8

1.96+6

NLV

1.96*6

1.66*6

0

NLV

NLV

116*6

NLV

1.06*6

O

86,000

4.66*6

89,000

•26

•wlfcuMa
tod

Inhalatfon
Crnwtal
RMU

10

2.96*7

9.66*11

9.46*10

1.16+10

1.36+10

1.86+7

2.96+10

3.86+11

4.16+9

4.1E+9

10

3.06+6

6.96+7

K>

10

O

3.06*6

1.56+6

1.06+11

10

6.86+6

1.86*6

116**

Dtract Contact

•27

Induatrlal and
Commarclalll

1.96*8

41.000

1.16*8(0.00)

7.86+8(0)

D

1.4E+S (0)

430

1.16+6(0)

4.16+7(0)

1.36*6

8.76*7

6.76+7(00)

6.06+7 (0)

1.16+6(0)

6.06+6

4.46+6

6.76+7(00)

23,000

9,600

2.46+6(0)

3.16*6

37,000

3.96*9 (0)

11000

•26

CommardalM

3.46*6

96.000

1.16+6(0.00)

7.66+6(0)

10

1.46+9(0)

• 600

1.16+6(0)

4.16+7 (0)

146+8

116+6

7.46+7(00)

6.06+7 (C)

1.16+6 (C)

1.06+7(0)

616+6

1.26+8(00)

42,000

17.000

146+8(0)

9.66+6

67,000

3.96+9 (C)

17000

•29

COflWlMCfiwI IV

2.56+9

48.000

1.16+8(0.00)

7.56+8 Wy-

10

1.46+9(0)

900

1.16+6(0)

4.1E+7 (C)

1.76+6

1.06*6

7.06+7(00)

6.06+7(0)

1.16+6 (C)

9.46+6

5.26+6

7.66+7 (DO)

30,000

12,000

146+6(0)

4.16+6

49,000

3.86+8 (C)

14000

•30

So*
Saturation

•>,_, ajnlnn•Cfwnmg
Uv«to

NA

7.36*6

. 1.16+6

7.96*6

6.96*9

1.46*9

8.96*9

1.16*6

4.16*7

NA

NA

NA

6.06*7

1.16*6

1.06*7

NA

NA

NA

NA

146*6

NA

NA

386*9

NA
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Attachmtnt 1

TABLE 3. SOIL: INDUSTRIAL AND COMMERCIAL II, III, AND IV
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSU)

RRD Op M«mo No. 1

Qijdotml llufinin

HiltrdOM luMUfM*

. n îauauyim î

•eMoretyeiepcniMMn* |C-M)

•eniomthint

•imt

tiwwn*

•«o<i J J-WfryT»n« (0)

(•)

•/'yi ueonei (1)

•nofoo*

•»pri tttonol (1)

'opyi Mn»n*

«(•)

imt

.umd)

intilum (1)

<«m*M(l)

emy(Tai«)(l,J)

n»i*

HBflol

^oiyonlof

•ineix«hanel (1)

•thyM<Meroph*ne«yMMleieM

•ihyl-morphollr* (1)

D«c«mb*

•

OtumHil
AbtMM
•wvtot
Number

31NOT

77474

•TTII
110*43

N17N

1M3N

743MN

7M31

7IM1

ertao

9M2t

74JHJ1

0NW

743N12

74MM4

743NN

VtftM

74IM

ITM1

7143*

10N*4

•474*

10*024

2004

•10

D«f*uH

Uv««*

NA

NA

NA

NA

NA

NA

1H*T

NA

NA

NA

NA

21,000

NA

»,»00

NA

4,41*1

130

NA

NA

NA

NA

NA

NA

1

nuiiHuu

«M«f

QMum*
MMU

37

IN**

430

44^00(0)

30,000

NU

•,000

4«,000

11,000

•,400

•1,000

7,01 *•

20 m 7.0

1,400

*.0i**

1,000

1,700

ID

74,000

14000

1*0

3*0

(3001X40

400

*1

*******
OlMkn
WMtf

OlNMtot

1(0

3JI**

1̂ 00

4<000(C)

•MOO

NU

•,000

1.M**

0,000

M.OOO

1.M**

7M*«

20 (MX 7^

7,000

m*7
1̂ 00

1,700

ID

1,01*4

1*,000

430

1.100

HO (MX 400

1,100

ill

B.i.U.iUf

biliftaM

OrtlMtaA

NA

e

1,*00(X)

NA

NA

NU

NA

NA

11,000 (X)

1.11** (X)

10

(O.X)

30(M);O.N

1,«00

NA

<W)

»0(MK1.J

NA

•̂ 00

NA

NA

NA

NA

NA

•11

OMMMI

OrtMfta*
MtU

•,100

7H**(0)

1.11*1

44,000(0)

l.N**(0)

NU

10I**(D)

• N**(C)

24|**(C)

1 1I**(C)

3M**(C)

ID

7,100

1,11*1

1,N**(0)

1.N**

47,000

10

3.11** (C)

1*,000

1.71*7

4,M*I

1.M**

101*7

MMrAIr

•a

M MMrAIr

4HMU

NLV

•3,000

T»,000

44,000 (C)

1.N**

NLV

NLV

(N««(C)

NLV

NLV

1N«*(C)

NLV

ID

NLV

NLV

NLV

M.OOO

Ml**ug*n»(00)

111* (0)

ID

NLV

NLV

NLV

NLVx-x

•a

VWMHt §••)
MlriflttMt

Or)Mrl«(VMO)

NLV

•0,000

«.*•*«

*.*•«•
1.N**

NLV

NLV

• M»r

NLV

NLV

2.M*t

NLV

ID

NLV

NLV

NLV

•2,000

ID

1,71*7

10

NLV

NLV

NLV

NLV

An«*M

«4

HnM* VttO
ferlMMM

TM ĥMM

NLV

•0,000

1,41**

1M**

1,H»*

NLV

NIV

»M-7

NIV

NLV

201**

NLV

10

NLV

NLV

NLV

•2,000

10

4,H*7

10

NLV

NLV

NLV

NLV

Mr 00

•M

FMli VMO
ferSMrttr

•ht̂  »
iMMMM

NLV

•0,000
1.4|*«

*.4f«*

1,N««

NLV

NLV

• M»7

NLV

NLV

3.0I**

NLV

ID

NLV

NLV

NLV

•2,000

»

•,71*7

10

NLV

NLV

NLV

NLV

•M

AA^tf^^M^t^

Ml
hrilĉ î î iMI

OrNwtot

7.4I*«

*.••••

1.0I*

*.*•*•
1M««

B

0

44fl»lO

•.!•*•

•.••*•

2.N**

4.41*7

0

ID

IN*

1.N*«

*.••*•

B

•,N*10

B

*,*•*•

B

B

B

187

In̂ iMtttel Mill

24,000

7,M*t(C)

7.11*1

44,000(0)

l.M**(0)

•0,000

t.31**

• M<« (0)

24I«J(C)

4.Tf«r

l.N**(C)

».Ot«5(DO)

42,000

3.11*7(00)

1.M**(0)

t.ei*7
*.*•*•

B

3.11** (0)

Ml**

7.N**

7.31*1

2.N*4

2.0E**.

DhMlOi

•M

OMWiMfVW M

M.OOO

7.21** (C)

I.Ot**

44.000(0)

2H««(C)

1.H*I

• *.2I**

(M**(C)

24I**(C)

8M«7

3M*S(C)

4,OI*t

4«,000

l.M*7(00)

1,OM(Oi

*.M«7

• M*(

B

1.11** (0)

1,01*7

1,N*«

1.01**

3.M»(

2.M**

MMM

A*

OWMMnMIV

2*.000

72t*tlO)

lM*t

44.000(0)

1M**(0)

111**

• 01*1

1 M** (C)

24(*t(C)

»M»7

1N**(C)

4M«*

41.000

3.31*7(00)

10*** (01

*.4I*7

• M**

B

3.1I**(C)

7M*«

*.*•**

*.M*(

3.01*1

2.3»'* •

P»Q.

MO

Ml

UMto

NA

7JI*I

NA

44,000

2M*»

NA

NA

• ••••

2.4|*(

1.1I*«

IN**

NA

NA

NA

NA

NA

NA

0

3.11**

NA

1.11*1

NA

NA

1.11*1
•



Miiacnment i I\KL» iviumo NO. '

TABLE 3. SOIL: INDUSTRIAL AN WMERCIAL II, III, AND IV
PART 201 GENERIC CLEANUP CRITEKiA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

Outdaahaat Numbar -*

Hazardoua Subatanca

I ptrtlhion

hyl-2-pantanone (MIBK) (1)

'l-tart-butyt athar (MTBE)

f'lcytiopantane (1)
lethylana-bit-2-cnioroanihna
CA)

f\»n» chtortda

nymapnthalana

,.phanoMJ>

achtor

Duzin

3d»num (B)

ihalane

«6)

• (B.N)

|(6.N)

sanzene (1)

•ophanol

•oio-dl-n-propylamlna

fatodipnanylamlna

lyl

ha>ylaoaut«

imathalln

jchlorobaniana

Chamleal

Abatraet

Sarvle*
Numbar

296000

106101

1634044

96377

101144

75092

91576

1319773

51218452

21067649

2365655

7439967

91203

7440020

14797556

14797650

96953

66755

621647

66306

23135220

68230357

40467421

606935

•10

Statewld*
Default

Background
Laveto

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

20,000

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

0 •!.!!•...

•21

Raaldantfal

Water
rTOtaMDOA
Criteria*
RBSU

46

36.000

800

0

NLL

100

87.000

7.400

4,600

3.600

NLL

1,600

35.000

1.06+6

2.06+8 (N)

20.000 (N)

330 (M* 66

400

BOM: 100

5,400

4.000

1.500

1.16+8

29,000

Muatrtaland
Comnmlal

•MnkfciQ
Water

Criteria*
RBSU

130

1.06+8

800

ID

NLL

100

1.76*6

20,000

20,000

10.000

NLL

4.200

1.06+8

1.06+6

106+8 (N)

20,000 (N)

330 (MX 190

1,200

330 (Mk 100

. 22,000

4,000

4.200

1.11*.

61,000

•12

flnina'Najlar

Interface

Criteria*
RBSU

NA

10

18.000 (X)

NA

NLL

19.000 (X)

B

1.400

NA

NA

NLL

16,000 (X)

870

(0)

NA

NA

3.600 (X)

D

NA

NA

NA

NA

NA

9JOO

•13

Contact

Criteria*
RBSU

76,000

176+6(0)

8.96+8(0)

D

NLL

136+6(0)

8.86+8

1.66+7

4.46+8(0)

1406+07

Ml

1.96+7

2.16+8

1.06+8(0)

1.06+9(0)

3.86+8

2.26*5

1.66+8

7.200

7.06+8

1.06+8(0)

D

1.16+8

1.96+8 |CJ

Moor A*

•22

SoHVolatmzatton

Inhalation Criteria
*RBSU

NLV

2.76+8(0)

6.96+8(0)

ID

NLV

146*6

ID

NLV

NLV

ID

ID

NLV

4.76*5

NLV

NLV

NLV

1.76*5

NLV

NLV

NLV

NLV

ID

NLV

ID

AmMantAlrfn

•23

VataMaSoa
MtaMkMi

Criteria (V«K)
*RBSU

NLV

8.36*7

3.06*7

K>

NLV

7.06*8

ID

NLV

NLV

ID

ID

NLV

3.86+8

NLV

NLV

NLV

84.000

NLV

NLV

NLV

NLV

N>

NLV

C

•24

FWteVStC
for 1 Mater

Sourca
TMeknaaa

NLV

8.36+7

4.16+7

ID

NLV

1.76*8

ID

NLV

NLV

ID

ID

NLV

3.86*6

NLV

NLV

NLV

64,000

NLV

NLV

NLV

NLV

e

NLV

R>

•28

nnKeVWC
for 2 Mater

Sourca
TMeknaaa

NLV

7.06+7

8.96+7

ID

NLV

4.06+8

ID

NLV

NLV

ID

ID

NLV

3.86+8

NLV

NLV

NLV

64,000

NLV

NLV

NLV

NLV

0

NLV

K>

•98

Sol
kihaMton
Criteria*
RBSU

B

6.06+10

6.86+10

R>

1.16+8

8.36+8

C

2.96+8

D

R>

0

O

8.86+7

1.66+7

B
to

116+7

0

106+8

D

B

2.46+8

0

D

•27

tnduttrtal and
COfWIWCClaV N

1.86+8

2.76*8(0)

8.96+8(0)

ID

32.000

2.36+8(0)

2.66+7

3.66+7

4.46*5(0,00)

166*7

40,000

9.66*6

556*7

1.86+6

e
to

3.46*6

2.06*6

6,400

7.86+8

186+7

7.36+6

136+8

1.86+8(0)

HreetCi

•28

Commercial m

2.66+8

2.76*8(0)

6.96*8(0)

10

44,000

2.36*6(0)

. 3.76+7

8.16+7

4.46*6(0.00)

8.06+7

71000

1.06+7

7.26+7

1.66+8

D

10

4.76+6

2.96+8

7.600

1.16+7

3.86+7

1.06+7

246+8

1 96+8 (0)

Mt̂ aMtt•JHSMl

•28

2.16+8

2.76+8(0)

8.96+8(0)

B

37.000

2.36*8(0)

3.16+7

4.36+7

4.46*8(0.00)

3.66*7

52,000

1:06+7 -

e:ie+7'

1.66+8

10

10

3.96+8

2.46+8

6,400

926+8

3.36+7

8.66+8

1 76+8

1 96+8 (0)

•30

So*
Saturation

Uvoto

NA

2.76+8

6.96+8

3.56+8

- NA

136+8

NA

NA

4.46*6

NA

NA

. NA

NA

NA

NA

NA

4.86*8

NA

1.86+8

NA

NA

106+7

NA

196*8
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Attacnmtnt 1

TABLE 3. SOIL: INDUSTRIAL AND COMMERCIAL II, III, AND IV
PART 201 QENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSU)

KKU Up MtmO NO. 1

Owl0Mf1444 Nî nMT •

HMtrMut 4ub*un«*

i uruor juwoturiMnft

iMMerophcnel

i»n»

•m«nt (I)

•wwwn.

nel

tpnonn(TMM)

•MHO MM

•̂e «*,*«.

y*n

•rant

t>romin*l*4 Mprwtyt (J)
thloiintltd bptonyll jPCBl)
1

•nttOO

3MMW

mm*

)IOOiC oMM

)/i Mono) (i)

opyibtntiww (1)

>r«»0iyooi

int

am«(l)

iftwm (B)

H(B)

CfMinMMl
AtotfMI
vMVU*
Nymhflf

«-•

ITBM

10MBO

104442

•4014

104442

7723140

6MM

(M4«

1*18021

110M4

•777027

1114141

1B101BO

141B147

134402

74044

712M

103M1

(7IM

IMOOO

110441

7742442

7440224

tio

OtfMlN
• ^ rannta

UvM

NA

HA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

410

1,000

1

A. .1-1- _»•-•

DIWMf
yytltf

OrNMtot

J7.000

a

10

10

M,OOO

M.OOO

1.H«t

3N*«

J,0t»4

10,000

•4

NU

NU

4,100

1,100

4,000

14I*I

21,000

1,100

1M««

4.«i«*

400

4,000

4,600

m

MMWIMI

WM*r

S?
tr^oo

12

0

B

14M

!«•*•

4J|4«

• Ol*«

Ml*

10,000

1W

NU

NU

14400

MOO

11,000

1M*

BO.OOO

4^00

•.4I««

4.H««

4M

4,000

11,000

tit

inuBt.jUu

MwfMt

OMMto4
MtU

NA

(OJt)

NA

NA

MOO

4100

(It)

NA

NA

•20

NA

NU

NU

NA

NA

NA

NA

NA

NA

LBM

»

NA

400

100 (M); 27

•11

OMMM

OitM«a

r.ooo

4,200

O

B

1.1I««

1.21*7(0)

e
ire»«(C|

1.1I*«(C)

•.•!«•

*.M*I

NU

NU

S.M4

B.M««

1.71*1

1,1I*«(0)

1.11*0(0)

>,N*I

1,1I*«(0>

4M*t

»7,000(O

7JI*7

2.01*1

MMrAIr

•22

•dIMMMMllM
MMMrAIr

«MMU

2.N*«

NLV

1.M*B

O

I.1I*B

NLV

NLV

NIV

NLV

NLV

NLV

NLV

1.01*7

NLV

NLV

NLV

NLV

NLV

B

NLV

1.01*0(0)

2,000

NLV

NLV

m

^^^^n^ ̂ _ ••
VMBJW ••JH

orinm(VBiO)
«KMU

2.M*I

NLV

4,41*7

B

1.M*I

NLV

NLV

NLV

NLV

NLV

NLV

NLV

111*1

NLV

NLV

NLV

NLV

NLV

B

NLV

7,N*t

1,000

NLV

NLV

•M

torlMMtr

TMrtaiill

2BB*«

NIV

141*1

B

1,H*I

NLV

NLV

NIV

NLV

NLV

NIV

NLV

2.N«7

NLV

NLV

NLV

NLV

NLV

B

NLV

7,N*B

40,000

NLV

NLV

*» CO

•M

fWMVMO
«M2kMw

•WMVV
ThMwMt

2M*»

NLV

O.M*OB

B

1.N*«

NLV

NLV

NLV

NLV

NLV

NLV

NLV

2.01*7

NLV

NLV

NLV

NLV

NLV

B

NLV

7JI*0

07,000

NLV

NLV

•M

rirttiitm
Mi

hriî ^M^Hi

OfNMtaA
KMU

1.N*0

1.M*B

•.11*11

B

2,M«4

1.N*10

B

B

B

B

41I*»

B

«.M««

B

B

B

B.BI*0

2.11*10

I.N*I

1.H«11

2.N*0

1.0I*0

•.N«r

!••*•

«7

IM*t

121*1

B

B

m««

1.21*7(0,00)

1.0I**(D)

VTE^tC)

iie*e(O

8.11*7

1.2I*(

4,100

(T)

1.N*7

•.M**

2.01*7

1,11*4(0)

7,41*7 (00)

1.01*1

1.11*1(0)

1.41+7

37,000 (C)

B.N*0

«.oi*e

OtraMOi

•N

fiA^HIgf^Al H

7.71*4

t.2l*B

B

B

7.21*4

121*7(0,00)

. 10B*t(0)

17I*«(C)

1.1I*4(C)

7.11*7

4M*«

(,•00

(T)

2.21*7

1.11*7

2.41*7

1.11*4(0)

1.11*4(00)

1.01*7(0)

1.11*1(0)

1.H*4

37.000(C)

1.01*7

t.ll*4

MUM

•24

•̂̂ Mr̂ '̂ ÎV

4.41*4

4BI*4

B

B

4.11*4

1.21*7(0.00)

10I*4(0)

17(*<(C)

111*4(0)

101*7

3M*4

4,300

m
i.M«r

1.11*7

2H*7

1,11*4(0)

1.11*7(00)

1,41*4

1.11*4(0

1,11*4

17000(0)

1.01*7

4.41*4

NO

Ml

u*fto

NA

NA

14|*|

t.N*4

NA

1.24«7

NA

171*4

1,11*4

NA

1M*4

NA

NA

NA

NA

NA

1.11*4

1.11*4

1.01*7

1.11*1

NA

17.000

NA

NA
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Attachment 1

TABLE 3. SOIL: INDUSTRIAL AN. JMMERCIAL II, III, AND IV
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

RRD Up Memo No. 1

GuldcthMt Number -

(2.4,5-TP)

in*

71

Tl Uid*

.urn (8)

it

»

niuron
9*TfttraDromooiMnzo-p-oioxin

S-TttraeMorabtnnn*
8-T«tracniorod>D*n2O-p-d<oxin

2-Tttr«chloro«th«n«

2-T«tf»ehlofo»th»n«

ĥlOfOMnyMnc

nydrofufifi

nitromcthtn*

um(B)

n«(l)

uidin*

3h*n*

at*

tylamin*

•Trichloreb«nz*n*

-Trichloro«th«n«

Ch«mlc«l
Abstract
Strvle*
Number

93721

122340

17341252

2*828228

7440246

100425

14808798

34014161

50585416

95943

1746016

630206

79345

127164

109909

509148

7440260

106863

106490

6001352

230317$

102629

120621

71556

•10

SUtcwId*
DtfMltt .

9 ACkp round
Ltvcto

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1

DrtnUftQ
Wl*t̂VWwr

Criteria*
RBSU

3,600

60

2.56*6

1.600

92.000

1700

5.06*6

10.000

NIL

1.56*6

NIL

1,500

170

100

1.900

D

2.300

16,000

MO (M); 300

24,000

95,000

7.600

4,200

4.000

121

MiwkWand

DrinMna
Water

ProtooBon
Crltwta*.
RBSU

1.600

60

7.06+6

5,000

2.6E*6

2,700

5.06+6

30,000

NIL

1.56+6

NU

6.400

700

100

5.400

D

1300

16,000

1400

24,006

2.56+6(0

23.000

4400

4,000

— . . ..

•12

Surteo*W*t*r
In !••>?• n •nwracv

CrttMta4
RMU

2^00

NA

NA

NA

46,000 (X)

2400

NA

NA

NU

3.400 (X)

NU

10 (X)

1.000 (X)

900 (X)

2.26+5 (X)

K>

4400 (X)

l»oo

NA

660

NA

e

1.600

4,000

•13

A»iin rfjuatar

Contact
PJJ.J. aa*. •

Criteria*
RBSU

3.1E+6

90,000

1.06+9(0)

D

1.06+9 (0)

2.7E+6

ID

5.06+7

NU

1.5E+6

NU

4.4E+S(C)

94.000

68.000 (C)

3.26+7

10

1.56+7

2.56+5(0)

4.86+5

3.66+6

2.56+5(0)

1.66*6

1.16*6

4.66+5(0

•22

SoHVoliUllutlon
to Moor Air

InlMKIIon dttMta
&RB8U

NLV

NLV

NLV

K>

NLV

6.26+5 (C)

NLV

NLV

NLV

K>

NLV

33,000

23,000

60,000

2.46+6

600

NLV

2.66+5(0)

NLV

NLV

C

1.16*6

1.16*6 (O

4.66*6

•23

— |. *(•!•»•

VolMltoSoll
WuMlon

Crttoita(VSIC)
A RBSU

NLV

NLV

NLV

0

NLV

3.36*6

NLV

NLV

NLV

ID

NLV

146+5

34.000

6.0E+6

1.56+7

500 (MX 160

NLV

3.36+6

NLV

NLV

ID

746+5

146*7

4.66*6

Ambtatl

•24

FlnlttVSIC
forlMctor

Soure*
ThlekntM

NLV

NLV

NLV

ID

NLV

3.36+6

NLV

NLV

NLV

K>

NLV

2.16+5

34,000

1.46+6

6.76+7

»

NLV

3.66+7

NLV

NLV

ID

7.26+5

3,46+7

1.56+7

AJrfYl

•25

FlntUVWC
fer2IM*r

SotlTM
ThlekiMM

NLV

NLV

NLV

ID

NLV

4.26+6

NLV

NLV

NLV

ID

NLV

3.36*6

34.000

3.36*6

1.66*6

ID

NLV

3.66+7

NLV

NLV

ID

746*6

146*7

3.16+7

•26

rirtlcultta
Sol

htfwMon
CrMMta4
RBSU

ID

ID

ID

ID

ID

6.96+9

ID

O

(0)

K>

69 (O)

5.36*6

6.86+7

6.86*6

1.76+11

2.66*6

K>

1.26*10

1.36*6

146*7

O

2.16*6

1.16+10

2.96*10

•27

MiMtrtalMMl
Conwwrelal B

5.56*6

3.66*6

1.06+9(0)

6.706+06

1.06*9(0)

546+6(0

ID

2.76*7(00)

(0)

2.56*6

0.99(0)

4.46*5 (C)

2.46*5

86,000 (O

9.56*8

K>

1.36*6

2.56*6 (C)

4.36*5

65.000

2.16*6 (C)

2.66*6

1.16+6(0,00)

466*8(0)

MnctC<

•28

COflVTMftittl IN

7.76*8

5.36*8

1.06*9(0)

1.206*07

1.06+9(0)

5.26+5(0)

10

4.26*7(00)

(0)

3.56*8

1.4(0)

4.46*5 (O

14E+5

68,000(0

1.36+7

K>

1.46*6

2.86+5 (O

6.16+6

1.86*8

2.86*6(0)

3.66*6

1.16*6(0,00)

4 66*6 (O

MttMt

•29

6.46*6

4.56*6

1.06+9(0)

1.006+07

10E+9IO)

8.26*8 (C)

ID

136+7(00)

(0)

2.96*6

2.9(0)

4.46*5 (O

2.96*8

88.000(O

1.16*7

K>

1.36*8

2.56*5 (O

5.16*6

1.16*8

2.86*8 (C)

3.06*6

1.16*6 (COO)

4 66*8 (O

•30

SoK
t̂ ur»«on

•JM^̂ M^UI9sjra*jnin*j
Uvtta

NA

NA

NA

NA

NA

5.26*6

NA

NA

NA

NA

: NA

4.46*8

8.76+5

66.000

1.26*6

ID

NA

2.56*6

1.26*6

NA

2.86*8

376*6

1 16*8

466*5
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Attachment 1

TABLE 3. SOIL: INDUSTRIAL AND COMMERCIAL II, III, AND IV
PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS;

PART 213 TIER 1 RISK-BASED SCREENING LEVELS (RBSLs)

RRD Op Mtmo No. 1

HtMTdWIt 4gtMMM«

J TntftforMtflww

-.xo^n^

•*roflu«om*h«»

S'TnemoropMnol

«.Tricraerapn«nal

VTr«nieraprep*M

M«i»*r*.i.2.2«hMiMn*

intnoMmint

•hy»«.g*eo.

vxilin

tTrttMh^pMM

4-Trimtttty1-2-p«nMn* (1)

4.Tr,mMnyiMnMn«<l)

S-TrimtmyMnttMjl)

mnyi pnetphM*

^ . mii jl_l ^_

I

•tdwrn

'1 tMIM (1)

•leMorW*

n pnoipnorut (N)

•nn (1)

(•)

DtcembA

m

AkMTMl

*****

7*00*

7*01*

7*6*4

*M*4

M042

•6164

76111

102716

112276

itnoM

640641

107404

•64N

10667*

11*44*

67124

7440422

10*0*4

76014

12186101

1330207

7440846

2004

•10

Uvtfe

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

47,000

t

(ItiMinM
DIM**

OHM**,

100

100

42,000

M.OOO

2.400

•40

8.61*6(0)

74,000

1.11*6(0)

1H*6

0

0

2,100

1,600

1.11*4(0)

0<N)

72,000

11,000

40

2.2

4,400

2.41*4

121

MM6M.M

WMtr

•St'
100

100

161*6

1.11*4

MOO

2.400

*•*•*• (61

1.0144

1.11*4(0)

671*4

0

0

2,100

1,400

1,11*6(0,

0(N)

1N*4

14,000

40

10

MOO

101*4

*&•• tf

611

arcm^

*EE"
QrMtfta*
MMU

MOO(X)

4,000 (X)

NA

NA

»W(M);1W

NA

1,700

NA

NA

NA

NA

NA

470

1,100

NA

NA

NA

1.41*4

NA

WO

NA

700

(0)

•11

OMMM4

Ofttwtal
MMU

4.21*4

441*6

6M**10L

•,11*4

201*6

111*1(0)

6.61*6(0)

111*8(0)

1.11*1(0)

1.21*6

1.21*7

0

0

1.11*1(0)

44,000(0)

1.11*1(0)

27,000(0)

0

1,01*4(0)

2.41*4(0)

20,000

61000'

1.41*4(0

1.01*4(0)

MMT IW

•22

"**!***"
• MMU

24,000

17,000

(.*•*• (C)

NLV

NLV

0

6.M*6(C)

NLV

NLV

0

0

0

1.11*6(0)

44.000(0)

NLV

27,000 (0)

NLV

NLV

1.81*6

2,600

NLV

1.81*6(0)

NLVx*-v

•M

VHMHv VMI

0*ftMta(V4JO)
4. MMU

67,000

2.41*4

1.11*6

NLV

NLV

0

2.11*1

NLV

NLV

NLV

«

0

0

2.M*7

1.N*7

NLV

(0,000

NLV

NLV

2.d*8

2*,000

NLV

141*7

NLV

An^^tfll

•24

rNlH0 WO
(•rlMttw

•̂ MH^V

67,000

441*6

141*11

NLV

NLV

O

66f**

NLV

NLV

NLV

10

0

0

• Ol*4
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NLV

60,000

NLV

NLV

2,71*4

1.71*4

NLV

6.61*7

NLV

Akftl

M4

tarllMw

THMMMM

1,21*4

1.11*4

1.41*11

NLV

NLV

0

2.11*4

NLV

NLV

NLV

0

0

0

101*4

4M*4

NLV

(0,000

NLV

NLV

1M*4

4.21*4

NLV

1.N*4

NLV

•24

Mynin
OiNwtal
MMU

281*6

2.11*4

1.71*11

101*10

1.M*4

0

IM*12

1M**

0

0

0

c

0

141*10

1.41*10

0

7.41*4

0

0

141*4

1M*4

0

1.11*11

0

M7

«4I*6

601*6(0,00)

6,61*6(0)

7N«7

1.11*6

8.11*6(0)

6 61*6 (C)

1 11*6(0)

111*6(0.00)

2.41*6 (00)

6.71*6

0

0

1.11*6(0)

44,000(0)

1,11*1(0)

0

1*1*6(00)

2.41*4(0,00)

14,000

17,000(00)

1.81*6(0)

6.11*4

DkMtOi

M4

(teMMNMM

• M*((C)

601*6(0,00)

641*4(0)

101*4

4*l*t

631*6(0)

. « 61*6(0)

1 11*1(0)

1 11*6(0,00)

3 71*8 (DO)

1.01*7

0

0

1.11*1(0)

*4,OW(0)

1,11*6(0)

27000(0)

0

121*4(00)

2.41*4(0,00)

47,000

1.61.8(0)

6.41*4

NMM1

M4

CwimiwUIW

• 2t*»(0)

6 01*6 (0.00)

» 61*6(0)

641*7

341*4

6 11*6 (C)

S«*6(C>

1 11*6 (C)

1 11*8(0,001

3.06*S (DO)

741*4

0

0

111*4(0)

•4.000(0)

1.11*1(0)

24.000

0

I.N*4(DO)

2.41*4(0.001

40.000

1.61*4(0)

4.41

Paat

MO

oS!!l,

"uur*
• M*t

6.M**

•.*•*»

NA

NA

111*6

6M**

1 11**

1.11*6

NA

NA

It.OOO

HOW

1.11*4

•4,000

1,11**
27.0W

NA

NA

2,41*»

4,N*4

NA

1,61*6

NA
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FOOTNOTES

FOR THE PART 201 CRITERIA/
PART 213 RISK-BASED SCREENING LEVELS
RRD OPERATIONAL MEMORANDUM No. 1

Criterion is the state of Michigan drinking water standard established
pursuant to Section 5 of 1976 PA 399, MCL 325.1005.
Background, as defined in R 299.5701 (b), may be substituted if higher
than the calculated cleanup criterion. Background levels may be less than
criteria for some inorganic compounds.
Value presented is a screening level based on the chemical-specific
generic soil saturation concentration (Cut) since the calculated risk-based
criterion is greater than Cut. Concentrations greater than C.* are
acceptable cleanup criteria for this pathway where a site-specific
demonstration indicates that free-phase material containing a hazardous
substance is not present
Calculated criterion exceeds 100 percent hence it is reduced to
100 percent or 1 .OE+9 parts per billion (ppb).
Criterion is the aesthetic drinking water value, as required by
Section 20120a(5) of the Natural Resources and Environmental Protection
Act, 1994 PA 451, as amended (NREPA). A notice of aesthetic impact
may be employed as an institutional control mechanism if groundwater
concentrations exceed the aesthetic drinking water criterion, but do not
exceed the applicable health-based drinking water value provided in the
following table:

Hazardous Substance

Aluminum
tertiary Amyl methyl ether
Copper
Diethvl ether
Ethylbenzene
Iron
Manaanese '
MetrwRert-buM ether (MTBE)
Toluene
1 ,2,4-Trimethylbenzene
1 ,3,5-Trimethylbenzene
Xylenes

Chemical
Abstract
Service
Number

7429905
994058
7440508
60297
100414
7439896
7439965
1634044
108883
95636
108678
1330207

Health-Based
Drinking

Water Value

300
910

1.400
3.700
700

2.000
860
240

1.000
1.000
1.000
10.000

Industrial-
Commercial

Ma9MH_0a«A>1

Drinking
Water Value

4.100
2.600
4.000
10.000

700
5.600
2.500
690

1.000
2.900
2.900
10,000

Criterion is based on adverse impacts to plant life and phytotoxicity.
Groundwater surface water interface (GSI) criterion depends on the pH or
water hardness, or both, of the receiving surface water. The final chronic
value (FCV) for the protection of aquatic life shall be calculated based on

RRD Operational Memorandum No. 1
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the pH or hardness of the receiving surface water. Where water hardness
exceeds 400 mg CaCCVL, use 400 mg CaCOa/L for the FCV calculation.
The FCV formula provides values in units of ug/L or pob. The generic GSI
criterion is the lesser of the calculated FCV, the wildlife value (WV). and
the surface water human non-drinking water value (HNDV). The soi GSI
protection criteria for these hazardous substances are the greater of the
20 times the GSI criterion or the GSI soil-water partition values using the
GSI criteria developed with the procedure described in this footnote.

Acetate

Chromium (•)
Copper

Zinc

FCVFonmla
ufl*.

EXP(02732«(pH) + 7.0362)
EXP(1.0629*anH)+1.1869)
EXP(2.S279'tLnH)-10.7689)

(EXP<0.78S2-anH>-2.715)rCF
(EXF»(0.819-(Li*n*0.6848))-CF
(EXP(0.8545*aflHM-702)) «CF
(EXP(1 -273TlnH>-3-29B))'CF
EXP<0.8784fJLnH>+l5199)

(EXP(0.846TLnH>*a06M))-CF
EXP(1.00S*(pH>-5.134)

FCV Conversion Factor (CF)

NA
MA
NA

1.101672-((LnH)*<Q.041838»
0.86
0.96

4620M(LnH)*<0.14571))
NA

0.997
NA

0.986

WV

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

HNDV
uglL

1.36+6
1.6E+5
1̂ 00
130

9.400
64.000

190
59.000
2.1E+5

2J&
22.000

where.

LnH

(H)

(I)

The base of fie natural togaritvn raised to power x (e .̂
The natural bgarimm of water hardness in mg CaCQrf_
The muttpicaSon symbol
The GSI criterion developed here may not be protecfcVe far
surface water that is used as a dnntang water souroe. Refer
to footnote (X) far farther guidance.

A spreadsheet that may be used to calculate GSI and GSI protection
criteria for (G)-footnoted hazardous substances is avaiable on the
Department of Environmental Quality (DEQ) internet web sle.
Vatence-spec*c chromium data (Cr III andCrVT)shal be compared to
the corresponding valence-specific cleanup criteria, tf both Cr III and
Cr VI are present in groundwater, the total concentration of both cannot
exceed the drinking water criterion of 100 ug/L. If analytical data are
provided for total chromium only, they shall be compared to the cleanup
criteria for Cr VI. Cr III soi cleanup criterion for protection of drinking
water can only be used at sites where groundwater is prevented from
being used as a pubfic water supply, currently and in the future, through
an approved land or resource use restriction.
Hazardous substance may exhbit the characteristic of ignitabffity as
defined in 40 C.F.R. §261 21 (revised as of Jury 1. 2001). which is
adopted by reference in these rules and is available for inspection at the
DEQ. 525 West Altegan Street Lansing. Michigan. Copies of the
regulation may be purchased, at a cost as of the time of adoption of these
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rules of $45, from the Superintendent of Documents, Government Printing
Office, Washington. DC 20401 (stock number 869-044-00155-1), or from
the DEQ, Remediation and Redevelopment Division (RRD), 525 West
Allegan Street, Lansing, Michigan 48933, at cost
Hazardous substance may be present in several isomer forms. Isomer-
specific concentrations shall be added together for comparison to criteria.
Hazardous substance may be flammable or explosive, or both.
Criteria for lead are derived using a biologically based model, as allowed
for under Section 20120a(10) of the NREPA, and are not calculated using
the algorithms and assumptions specified in pathway-specific rules. The
generic residential drinking water criterion of 4 ug/L is linked to the generic
residential soil direct contact criterion of 400 mg/kg. A higher
concentration in the drinking water, up to the state action level of 15 ug/L,
may be allowed as a site-specific remedy and still allow for drinking water
use, under Section 20120a(2) of the NREPA if soil concentrations are
appropriately lower than 400 mg/kg. If a site-specific criterion is approved
based on this subdivision, a notice shall be filed on the deed for all
property where the groundwater concentrations will exceed 4 ug/L to
provide notice of the potential for unacceptable risk if soil or groundwater
concentrations increase. Acceptable combinations of site-specific soil and
drinking water concentrations are presented in the following table:

Acceptable Combinations of Lead in Drinking Water and Soil
Drinking Water Concentration

(ug/L)
5
6
7
8
9
10
11
12
13
14
15

Soil Concentration
(mg/kg)
386-395
376-385
376-385
366-375
356-365
346-355
336-345
336-345
326-335
316-325
306-315

Calculated criterion is below the analytical target detection limit, therefore,
the criterion defaults to the target detection limit.
The concentrations of all potential sources of nitrate-nitrogen (e.g.,
ammonia-N, nitrite-N, nitrate-N) in groundwater that is used as a source of
drinking water shall not, when added together, exceed the nitrate drinking
water criterion of 10,000 ug/L. Where leaching to groundwater is a
relevant pathway, soil concentrations of all potential sources of nitrate-
nitrogen shall not, when added together, exceed the nitrate drinking water
protection criterion of 2.0E+5 ug/kg.
The concentration of all polychlorinated and polybrominated dibenzodioxin
and dibenzofuran isomers present at a facility, expressed as an equivalent

RRO Operational Memorandum No. 1
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concentration of 2.3,7.8-tetrachlorodibenzo-p-dtoxMi based upon their
relative potency, shal be added together and compared to the criteria for
2,3.7.8-tetrachlorodibenzo-p-dioxin. The generic cleanup criteria for
2,3.7.8-tetrachlorodibenzo-p-dioxin are not calculated according to the
algorithms presented in R 299.5714 to R 299.5726. The generic cleanup
criteria are being held at the values that the DEQ has used since
August 1998, in recognition of the fact that national efforts to reassess
risks posed by dioxin are not yet complete. Until these studies are
complete, it is premature to select a revised slope factor and/or reference
dose for calculation of generic cleanup criteria.

(P) Amenable cyanide methods or method OtA-1677 shal be used to quantify
cyaradecc4K«ntratR>ns for ccropfaiKe with all ground Total
cyanide methods or method OIA-1677 snaH be used to quantify cyanide
concentrations for compiance with soil criteria. Industrial-commercial
direct contact criteria may not be protective of the potential for release of
hydrogen cyanide gas. Additional land or resource use restrictions may
be necessary to protect for the acute inhalation concerns associated with
hydrogen cyanide gas.

(Q) Criteria for carcinogenic pdycycfic aromatic hydrocarbons were developed
using relative potential potencies to benzo(a)pyrene.

(R) Hazardous substance mayexhixt the characteristic of reactivity as
defined in 40 C.F.R. §261.23 (revised as of Jury 1,2001), which is
adopted by reference in these rules and is available for inspection at the
DEQ. 525 West Alegan Street Lansing, Michigan. Copies of the
regulation may be purchased, at a cost as of the time of adoption of these
rules of $45. from the Superintendent of Documents. Government Printing
Office. Washington. DC 20401 (stock number 869-044-00155-1). or from
the DEQ. RRD. 525 West Alegan Street Lansing. Michigan 48933, at
cost

(S) Criterion defaults to the tiazardc4JssubstarK»-spedfK water soluMtyirniL
(T) Refer to the federal Tc«ic Substances Control Act (TSCA), 40 C.F.R.

§761. Subpart D and 40 C.F.R. §761. Subpart G. to determine the
appfcaottty of TSCA cleanup standards. Subpart D and Subpart G of
40 C.F.R. §761 (July 1.2001) are adopted by reference in these rules and
are avafebfe for inspection at the DEQ. 525 West Alegan Street Lansing.
Michigan.. Copies of the regulatkw^ may be purchased, at a cost as of the
time of adoption of these rules of $55, from the Superintendent of
Documents. Government Printing Office, Washington. DC 20401. or from
the DEQ. RRD. 525 West Ategan Street Lansing, Michigan 48933. at
cost Alternatives to compiance with the TSCA standards feted below are
possfcte under 40 C.F.R. §761 Subpart D. New releases may be subject
to the standards identified in 40 C.F.R §761, Subpart G. Use Part 201
soil direct contact cleanup criteria in the following table if TSCA standards
are not applicable.
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Land Use Category

Residential & Commercial 1

Industrial & Commercial II

Commercial III

Commercial IV

TSCA,SubpartD
Cleanup Standards

1.000 ppb. or
1 0,000 ppb if capped
LOOOppb.or
10.000 ppb if capped
1.000 ppb. or
10.000 ppb if capped
1.000 ppb. or
10.000 ppb if capped

Part 201
Soil Direct
Contact
Cleanup
Criteria

4.000 ppb

16.000 ppb

33.000 ppb

22.000 ppb

(U) Hazardous substance may exhibit the characteristic of corrosivity as
defined in 40 C.F.R. §261.22 (revised as of July 1,2001), which is
adopted by reference in these rules and is available for inspection at the
DEQ, 525 West Allegan Street Lansing. Michigan. Copies of the
regulation may be purchased, at a cost as of the time of adoption of these
rules of $45, from the Superintendent of Documents, Government Printing
Office, Washington, DC 20401 (stock number 869-044-00155-1), or from
the DEQ, RRD. 525 West Allegan Street, Lansing, Michigan 48933, at
cost

(V) Criterion is the aesthetic drinking water value as required by
Section 20120(a)(5) of the NREPA. Concentrations up to 200 ug/L may
be acceptable, and still allow for drinking water use, as part of a site-
specific cleanup under Section 20120a(2) of the NREPA.

(W) Concentrations of Whale-methanes in groundwater shall be added together
to determine compliance with the Michigan drinking water standard of
80 ug/L Concentrations of trihalomethanes in soil shall be added together
to determine compliance with the drinking water protection criterion of
1,600ug/kg.

(X) The GSI criterion shown in the generic cleanup criteria tables is not
protective for surface water that is used as a drinking water source. For a
groundwater discharge to the Great Lakes and their connecting waters or
discharge in close proximity to a water supply intake in inland surface
waters, the generic GSI criterion shall be the surface water human
drinking water value (HDV) listed in the table Hi this footnote, except for
those HDV indicated with an asterisk. For HDV with an asterisk, the
generic GSI criterion shall be the lowest of the HDV, the WV, and the
calculated FCV. See formulas in footnote (G). Soil protection criteria
based on the HDV shall be as listed in the table in this footnote, except for
those values with an asterisk. Soil GSI protection criteria based on the
HDV shall be as listed in the table in this footnote, except for those values
with an asterisk. Soil GSI protection criteria for compounds with an
asterisk shall be the greater of 20 times the GSI criterion or the GSI soil-
water partition values using the GSI criteria developed with the procedure
described in this footnote.
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Acrylonltie
AtocHor
Anfmon
Am*:
Atazine
Barium

Butyl benzyl pMhatate
Cadmium

CMoride
CHoroforn
Chromium (M)

a r̂-OicMorabanzkfn

I,
134XcMaropfOpani

Ohytene dfcromMe
Elmtone ajycal
Hemachtor

Load

(UTBB

PeitotHurmjIienol

1.1.12-Te

Thaaun

lichigan Department cf environmental Quality

Abstract
Service
Number

107131
15972606
7440360
7440382
1912249
7440393
71432
111444
85687
7440439
56235
16887006
67663
16065831
21725462
91941
107062
75354
78875
127195
123911
106934
107211
76448
319857
67721
78591
67630
7439921
7439965
1634044
75092
385855

7439987
6953

Surface Water
Human Drinking
Water Values

(HOV)

2.0 (U); 0.87
3.5

50
4.3

1.900*
12

100:0.79
6.9

5.6
50.000

77
12O"

2 (M): 0.93
03 (U); 0.14

6
24
9.1
700
34

0 05 (M): 0.006
56.000

0.01(14): 0.0017
0.024
53
310

28.000

3600
100
47

002QD:1.6E-5
120
4.7

7865 1.8*
5943 Z8
30206 19

79345 32
127184 11
109999 350

SoflGSt

CrifeMia
fbrHDV
(ugnjg)

100(10:17
91

1.400
23JOOO

86

240
10000:20

13.000

110
1.0E+6
1̂ 00

20000:40
2,00000:7.7

120
480
180

14.000
680

NLL
20 OO
310

6200
5i6E+5

TZOOO
2JOOO
940
NLL

Z400
330 Oft 94

1300
380
64
220

7.000
440280 2.0 (M): 1.2

79005 12
79016 29

£300
240
580

(Y) Source size modifiers shown in the following table shaN be used to
determine soil inhalation criteria for ambient air when the source size is
not one-half acre. The modifier shall be multiplied by the generic soi
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inhalation criteria shown in the table of generic cleanup criteria to
determine the applicable criterion.

Source Size '
sq. feet or acres

400 sq feet
1000 sq feet
2000 SQ feet
1/4 acre
1/2 acre
1 acre
2 acre
5 acre
10 acre
32 acre
100 acre

Modifier
3.17
2.2
1.76
1.15
1

0.87
0.77
0.66
0.6
0.5
0.43

(Z) Mercury is typically measured as total mercury. The generic cleanup
criteria, however, are based on data for different species of mercury.
Specifically, data for elemental mercury, chemical abstract service (CAS)
number 7439976, serve as the basis for the soil volatilization to indoor air
criteria, groundwater volatilization to indoor air, and soil inhalation criteria.
Data for methyl mercury, CAS number 22967926, serve as the basis for
the GSI criterion; and data for mercuric chloride, CAS number 7487947,
serve as the basis for the drinking water, groundwater contact, soil direct
contact, and the groundwater protection criteria. Comparison to criteria
shall be based on species-specific analytical data only if sufficient facility
characterization has been conducted to rule out the presence of other
species of mercury.

(AA) Comparison to these criteria may take into account an evaluation of
whether the hazardous substances are adsorbed to particulates rather
than dissolved in water and whether filtered groundwater samples were
used to evaluate groundwater.

(BB) The state drinking water standard for asbestos is in units of fibers per
millilrter of water (f/mL) longer than 10 millimicrons. Soil concentrations of
asbestos are determined by polarized light microscopy.

(CC) Groundwater. The generic GSI criteria are based on the toxicfty of
unionized ammonia (NH3); the criteria are 29 ug/L and 53 ug/L for cold
water and warm water surface water, respectively. As a result the GSI
criterion shall be compared to the percent of the total ammonia
concentration in the groundwater that will become NH3 in the surface
water. This percent Nhb is a function of the pH and temperature of the
receiving surface water and can be estimated using the following table,
taken from Emerson, et al., (Journal of the Fisheries Research Board of
Canada, Volume 32(12):2382,1975).
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Percent NH, in Aqueous Ammonia Solutions for 0-30 °C and pH 6-10

Temp
CF)

32.0
33.8
35.6
37.4
392
41.0

42.8
44.6
46.4
402
50.0

51.8
53.6
55.4
57.2
59.0

60.8
62.6
64.4
66.2
68.0

69.8
71.6
73.4
752
77.0

78.8
80.6
82.4
842
86.0

Temp
(°C)

0
1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28

. 29
30

PH

6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0

0.00827 0.0261 0.0826 0261 0.820 2.55 7.64 20.7 45.3
0.00899 0.0284 0.0898 0284 0.891 2.77 825 22.1 47.3
0.00977 0.0309 0.0977 0.308 0.968 3.00 8.90 23.6 49.4
0.0106 0.0336 0.106 0.335 1.05 325 9.60 25.1 51.5
0.0115 0.0364 0.115 0.363 1.14 3.52 10.3 26.7 53.5
0.0125 0.0395 0.125 0.394 123 3.80 11.1 28.3 55.6

0.0136 0.0429 0.135 0.427 1.34 4.11 11.9 30.0 57.6
0.0147 0.0464 0.147 0462 1.45 4.44 12.8 31.7 59.5
0.0159 0.0503 0.159 0.501 1.57 4.79 13.7 33.5 61.4
0.0172 0.0544 0.172 0542 1.69 5.16 14.7 35.3 63.3
0.0186 0.0589 0.186 0.586 1.83 5.56 15.7 37.1 65.1

0.0201 0.0637 0201 0.633 1.97 5.99 16.8 38.9 66.8
0.0218 0.0688 0217 0.684 2.13 6.44 17.9 40.8 68.5
0.0235 0.0743 0235 0.738 2.30 6.92 19.0 42.6 702
0.0254 0.0802 0253 0.796 2.48 7.43 202 44.5 71.7
0.0274 0.0865 0273 0 859 2.67 7.97 21.5 46.4 73.3

0.0295 0.0933 0294 0.925 2.87 8.54 22.8 48.3 74.7
0.0318 0.101 0.317 0.996 3.08 9.14 24.1 502 76.1
0.0343 0.108 0.342 1.07 3.31 9.78 25.5 52,0 77.4
0.0369 0.117 0.368 1.15 3.56 10.5 27.0 53.9 78.7
0.0397 0.125 0.396 124 3.82 112 28.4 55.7 79.9

0.0427 0.135 0.425 1.33 4.10 11.9 29.9 57.5 81.0
0.0459 0.145 0.457 1.43 4.39 12.7 31.5 592 82.1
0.0493 0.156 0.491 1.54 4.70 13.5 33.0 60.9 832
0.0530 0.167 0.527 1.65 5.03 14.4 34.6 62.6 84.1
0.0569 0.180 0.566 1.77 5.38 15.3 36.3 64.3 85.1

0.0610 0.193 0.607 1.89 5.75 162 37.9 65.9 85.9
0.0654 0207 0.651 2.03 6.15 172 39.6 67.4 86.8
0.0701 0221 0.697 2.17 6.56 182 412 68.9 87.3
0.0752 0237 0.747 2.32 7.00 192 42.9 70.4 88.3
0.0805 0254 0.799 2.48 7.46 20.3 44.6 71.8 89.0

The generic approach for estimating NH3 assumes a default pH of 8 and
default temperatures of 68°F and 85°F for cold water and warm water
surface water, respectively. The resulting percent NH3 is 3.8 percent and
7.2 percent for cold water and warm water, respectively. This default
percentage shall be multiplied by the total ammonia-nitrogen (NKh-N)
concentration in the groundwater and the resulting NH3 concentration
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compared to the applicable GSI criterion. As an alternative, the maximum
pH and temperature data from the specific receiving surface water can be
used to estimate, from the table in this footnote, a lower percent unionized
ammonia concentration for comparison to the generic GSI.

Soil: The generic soil GSI protection criteria for unionized ammonia are
580 ug/kg and 1,100 ug/kg for cold water and warm water surface water,
respectively.

(DD) Hazardous substance causes developmental effects. Residential and
commercial I direct contact criteria are protective of both prenatal and
postnatal exposure. Industrial and commercial II, III and IV direct contact
criteria are protective for a pregnant adult receptor.

(EE) The following are applicable generic GSI criteria as required by
Section 20120a(15) of the NREPA.

Hazardous Substance
Phosphorus

Total dissolved solids (TOS)

Dissolved Oxygen (DO):
Cold receiving waters

Warm receiving waters

GSI (ug/L)
1.000

5.0E+5

* 7.000
£5.000

Notes
Criteria applicable unless receiving water is a
surface water that has a phosphorus waste load
allocation or is an inland lake. In those cases.
contact the department for applicable values.
If IDS data are not available, the IDS criterion
may be used a screening level for the sum of the
concentrations of the following substances:

Calcium. Chlorides, Iron, Magnesium,
Potassium. Sodium. Sutfate.

Since a low level of DO can be harmful to aquatic
We. the criterion represents a minimum level that
on-site samples must exceed. This is in contrast
to other criteria which represent'not to exceed"
concentrations. DO criteria are not applicable if
groundwater Carbonaceous Biochemical Oxygen
Demand (CBOD) is less than 10.000 ug/L and
groundwater ammonia concentration is less than
2.000 ug/L.

(FF) The chloride GSI criterion shall be 125 mg/l when the discharge is to
surface waters of the state designated as public water supply sources or
50 mg/l when the discharge is to the Great Lakes or connecting waters.
Chloride GSI criteria shall not apply for surface waters of the state that are
not designated as a public water supply source, however, the total
dissolved solids criterion is applicable.

(GG) Risk-based criteria are not available for methane due to insufficient toxicity
data. An acceptable soil gas concentration (presented for both residential
and commercial/industrial land uses) was derived utilizing 25 percent of
the lower explosive level for methane. This equates to 1.25 percent or
8.4E+6 ug/m3.

"ID" means insufficient data to develop criterion.
"NA" means a criterion or value is not available or, in the case of background and

CAS numbers, not applicable.

RRD Operational Memorandum No. 1
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'NIL" means hazardous substance is not likety to leach under most sol
conditions.

"NLV means hazardous substance is not likely to volatilize under most
conditions.

RRO Operational Me
Attachment 1

dumNo 1
Page 1.46 December 10.2004



L18ER2256 PC 75
ATTACHMENT C

«oc<\ V RECORDED

97 AUG 18 AH 1 1 •• 2fl

//'' REGISIEROF DEEDS
O T T A W A

DECLARATION OF RESTRIGTIVE GdVENANT

This Restrictive Covenant has been recorded with the Ottawa County Register of
Deeds for the purpose of protecting public health, safety and welfare and the environment.

Waste Management cf Michigan, Inc. has submitted to the Michigan Department of
Environmental Quality (MDEQ) a Remedial Action Plan (RAP) prepared by Rust Environment
and Infrastructure, Inc. dated July, 1997 that includes land use-based cleanup criteria as
defined and set forth in Section 20120a(1)(f) of Part 201 of the Natural Resources and
Environmental Protection Act (NREPA), 1994 PA 451, as amended, MCL 324.20101 et seq.
for the environmental remediation associated with the property located in the Township of
Park, Ottawa County, (Property) more particularly described as:

See Attachment A for legal description of Property and a survey
of the property subject to the land-use restrictions

Real Estate Property Tax ID Number of Property: 70-15-15-300-002
70-15-15-300-003
70-15-15-300-004

As used herein, the term "Owner" shall mean at any given time the then current title
holder of the Property.

Now therefore Waste Management of Michigan, Inc. 17250 Newburgh Rd. Livonia, Ml
48152, pursuant to Section 20120b(4) of NREPA, hereby imposes restrictions on the Property
and covenants and agrees that:

1. The Owner shall restrict the uses of the Property to those uses compatible with
the limited residential land use criteria as defined in Section 20120a(1)(f) of Part 201 of
NREPA, as amended in June 1995, and MDEQ Environmental Response Division Operational
Memorandum #14, Revision 2, dated June 6, 1995 or other use that is consistent with the
assumptions and basis for the cleanup criteria established pursuant to Section 20120a.

Cleanup criteria and associated land use descriptions are located in the
Government Documents section of the State of Michigan Library.

2. The Owner shall restrict activities at the Property that may interfere with a
remedial action, operation and maintenance, monitoring, or other measures necessary to
assure the effectiveness and integrity of the remedial action.

1
REL/dim/1997/superfur!^ac9buss/reslcov.doc
7/29/97, 10:58 AM
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3. The Owner shall restrict activities at the Property that may result in exposures above
levels established in the MDEQ approved RAP. Since the exposure media at the site is limited
to the groundwater, the restricted activities include:

• Prohibition of groundwater well installation and groundwater use within
the property boundary for all domestic, commercial, and

industrial uses.

• The groundwater restriction applies to all waterbearing aquifers within
the property boundary.

• Prohibit construction of groundwater fed impoundments within the
property boundary.

• Prohibit excavation of soils beyond the saturated zone within the
property boundary, unless properly trained according to 29 CFR
1910.120.

• If the existing structure located on the property is razed, four (4) soil
samples will be collected and analyzed for parameters to be negotiated
with MDEQ and the Owner at the time of soil collection.

• Owner will supply 30 day notice to MDEQ prior to razing of structure.

4. The Owner shall provide notice to the MDEQ of the Owner's intent to convey
any interest in the Property 14 days prior to consummating the conveyance. A conveyance of
title, an easement, or other interest in the Property shall not be consummated by the Property
owner without adequate and complete provision for compliance with the terms and conditions
of the Covenant.

5. The Owner shall grant to the MDEQ and its designated representatives the right
to enter the Property at reasonable times for the purpose of determining and monitoring
compliance with the RAP, including the right to take samples, inspect the operation of the
remedial action measures and inspect records.

6. The Owner acknowledges contaminated groundwater which is migrating under
the Property from an off-site source shall not be used for any domestic, commercial, or
industrial purpose.

The State may enforce the restrictions set forth in this Restrictive Covenant by legal
action in a court of appropriate jurisdiction.

The restrictions shall run with the Property and shall be binding upon all future owners,
successors, lessees or assigns and their authorized agents, employees, or persons acting
under their direction and control, and shall continue until the MDEQ or its successor approves
modifications or rescission of this Restrictive Covenant. A copy of this Restrictive Covenant
shall be provided to all future owners, heirs, successors, lessees, assigns and transferees by
the person transferring the interest.

If any provision of this Restrictive Covenant is held to be invalid by any court of
competent jurisdiction, the invalidity of such provision shall not affect the validity of any other
provisions hereof. All such other provisions shall continue unimpaired in full force and effect.

REUdrm/1997/superfun/jacobuss/restcov.doc
8/14/97,3:01 PM



LIBER 22 56 77
The undersigned person executing this Restrictive Covenant is the Owner, or has the express
written permission of the Owner, and represents and certifies that he or she is duly authorized
and has been empowered to execute and deliver this Restrictive Covenant.

IN WITNESS WHEREOF, the said Owner^of the above described Property has caused
this Restrictive Covenant to be executed on thisĵ STday of JT/V-^/ _ , 19

Waste Management of Michigan. Inc.

Signed in the presence of:

1 Lori Swanson

By:

Title:

Sharon Stahl

STATE OF MICHIGAN
COUNTY OF )

The foregoing instrument was acknowledged before me this S'/Sr' day of July, 1 997, by
of Waste Management of Michigan, Inc., a Michigan

Corporation, on behalf of the corporation.

Notary Public

My Commission Expires:

Deanna McDermott
NOTARY PUBLIC - WAYNE COUNTY Ml
MY COMMISSION EXPIRES 09/04/98

Prepared by: Phillip M. Mazor
Remedial Project Manager
Waste Management of Michigan, Inc.
700 - 56th Ave
Zee.'and, Ml 49454

REUdrm/1997/superfuri/jacobuss/restcov.doc
7/29/97, 10:58 AM
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DESCRIPTION OF SURVEY

Part of the North 1/2 of the Southwest 1/4 of Section 15, Town 5 North. Range 16 West, Park Township,
Ottawa County, Michigan described as beginning at a point on the West line of Section 15 distant South
00 degrees 03 minutes 17 seconds East 125.00 feet from the West 1/4 comer of Section 15 and
proceeding thence South 87 degrees 33 minutes 43 seconds East 200.00 feet; thence North 00 degrees
03 minutes 17 seconds West 125.00 feet; thence South 87 degrees 33 minutes 43 seconds East 2509.72
feet along the East and West 1/4 line of Section 15; thence South 00 degrees 13 minutes 00 seconds
East 1328.23 feet along the North and South 1/4 line of Section 15; thence North 87 degrees 31 minutes
56 seconds West 2713.54 feet along the South line of the North 1/2 of the Southwest 1/4 of Section 15;
thence North 00 degrees 03 minutes 17 seconds West 1201.65 feet along the West line of Section 15 to
the point of beginning, containing 81.976 acres except any part taken, used or deeded for road purposes,
AND BEING SUBJECT TO easements of record.

REUdrm/1997/superfun/jacobuss/restcov.doc
8/6/97, 5:02 PM
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STATE OF MICHIGAN

REPLY TO

JOHN ENGLER, Governor ENVIRONMENTAL RESPONSE DIVISION

DEPARTMENT OF ENVIRONMENTAL QUALITY ^s£j£RE

HOLLISTER BUILDING, PO BOX 30473. LANSING MI 48909-7973 LANSING MI 48908-7925

INTERNET. http://wwwdeq state.mi.us

RUSSELL J. HARDING, Director

April 23, 1997

CERTIFIED MAIL

Mr. Phil Mazor
Waste Management of North America
700 56th Avenue
Zeeland, Michigan 49464

Dear Mr. Mazor:

SUBJECT: Acknowledgment of Receipt of an Administratively Incomplete Remedial Action Plan for
the Waste Management-Holland Lagoons Superfund Site, Ottawa County, Michigan.

The Department of Environmental Quality (DEQ) has received a Remedial Action Plan (RAP) dated April
1997 for the Waste Management-Holland Lagoons Superfund site. This RAP was received by the
Superfund Section in Lansing on April 10, 1997.

Section 20114(8) of Part 201 of the Natural Resources and Environmental Protection Act (NREPA), 1994
PA 451, as amended , states that the DEQ shall either approve or deny the RAP within six months of the
submittal of the information necessary or required for the department to make its decision. The DEQ
considers a RAP administratively complete when all information necessary or required to approve the RAP
in its entirety has been submitted.

The above-mentioned RAP has been reviewed for completeness by staff from the Lansing office and has
been found to be administratively incomplete. The following items are required and will need to be
submitted to the Lansing Office before the DEQ can make a decision regarding RAP approval:

(1) Please provide a copy of the restrictive covenant for all areas where groundwater contamination
attributable to the Waste Management-Holland Lagoon site exceeds Generic Residential Criteria. Attached
is a copy of model language for a restrictive covenant acceptable to the Department. Properties included in
the restrictive covenant will have to be identified with legal descriptions or property surveys.

(2) Please provide the DEQ with a copy of the Ottawa County Environmental Health Code, Article VI],
Section C-7 and other documentation such as a County Ordinance that demonstrates that the county has the
authority and ability to grant or deny the installation of all types of wells within the groundwater
contaminant plume. The DEQ will review and discuss this health code with Ottawa County staff

(3) The RAP must clearly specify under which category of Section 20120(b) it is being submitted. In
addition, in accordance with Section 20120a(6) demonstration that the land use is consistent with current
and reasonably foreseeable future use is required. Please provide a copy of Ottawa County's zoning
designations for the area covered by the RAP.

EOPOIOOe
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Mr. Phil Mazor -2- April 23. 1997

(4) Please demonstrate compliance with R299.5705(5) and 705(6).

(5) Please demonstrate compliance with Part 201, Section 18 (5) and (6).

(6) Please provide a monitoring plan to assure groundwater restrictions placed on property(ies) will
continue to be protective under the provisions of the RAP.

(7) Please provide a financial assurance mechanism to carry out the monitoring component of the RAP.

(8) Section 20120(b)(2) requires that a Notice of Approved Environmental Remediation (NAER) be
recorded with the register of deeds for the county for the implementation of RAPs in the categories defined
by Sections 20120a(b)-(e). Please find attached a copy of the current model NAER utilized by the DEQ to
satisfy the statutory requirements of Section 20120(b)(2).]

(9) Section 20120(b)(3) requires that a legal agreement and restrictive covenant are necessary for
implementation of RAPs in the categories defined by Sections 20120a(l)(f)-(j) and 20120a(2). Please find
attached copies of current model legal agreements and restrictive covenant(s) utilized by the DEQ to satisfy
the statutory requirements of Section 20120(b)(3).

Pursuant to Section 20114(8) of NREPA, the DEQ will either approve or deny the RAP within six months
of the date that the administratively complete RAP is received in its entirety at the Lansing Office. DEQ
staff will continue to review the technical merits of the RAP and provide comments to you at a later date.
If you have any questions you may contact Ms. Lisa Summerfield at 517-335-3388, or you can contact me.

Sincerely,

Dennis Eagle, Acting Unit Chief
Superfund Section
Environmental Response Division
517-373-8195

Attachments

cc: Mr. Dan Schultz, DEQ
Ms. Pat McKay, DEQ
Mr. Mitch Adelman, DEQ
Ms. Lisa Summerfield, DEQ (w/Attachments)
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OTTAWA COUNTY ENVIRONMENTAL HEALTH CODE

ARTICLE 1. AUTHORITY, JURISDICTION AND ADMINISTRATION

A. Title
These regulations shall be identified by the title "Environmental

Health Code for Ottawa County, Michigan".

B. Purpose
To provide Regulations for the purpose of protecting public health and

safety; to establish minimum criteria for the installation of sewage disposal
and water supply systems; to establish minimum criteria for the prevention and
abatement of nuisances; to establish permits for the installation of sewage
disposal and water supply systems; to establish a schedule of fees* licenses,
permits or other services and to establish provisions for penalties for
violations thereof.

C. Authority
These Regulations hereby adopted by virtue of the Authority conferred to

the Ottawa County Health Department by Section 2441 (1) of the Michigan Public
Health Code Act 368, of the Public Acts of 1978, as

D. Jurisdiction
The Health Officer shall have jurisdiction throughout Ottawa County,

including all cities, villages, and townships, in the administration and
enforcement of these regulations and amendments adopted hereafter.

E. Enforcement - Inspection
All premises affected by these Regulations shall be subject to Inspection

by the Health Officer who may collect such samples for laboratory examination
or perform such tests or examinations as he deems necessary for the enforcement
of the provisions hereof. These Regulations are intended to be used by Environ-
mental Sanitarians who, by virtue of their education, training, and experience,
are qualified to exercise the professional judgement necessary to uniformly
enforce the provisions adopted herein.

F. Right of Entry and Inspection
The Health Officer and/or his authorized representative, after proper

identification, may enter and inspect, at reasonable hours, any public or
private premise In the discharge of his duty for the protection of the public
health and safety. ^

G. Interference With Notice
No person shall remove, mutilate or conceal any notice or placard posted

by the Health Officer except by written permission of the Health Officer.

H. Abatement of Nuisances
Nothing stated in these regulations may be construed to limit the power

of the Health Officer to order the immediate and complete abatement of a
public nuisance or menace to the public health.

I. Fees
All fees collected by the Health Officer shall be receipted for and

deposited In the general fund of the county by the Treasurer of Ottawa County
to the credit of the Health Department. A schedule of fees for licenses, permits,
and other services authorized by these Regulations shall be as from time to time
adopted, revised, and approved by the Ottawa County Board of Commissioners,
pursuant to Act 368, of the Public Acts of 1978 as amended.
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J. Penalty - Appearance Citations/Civil Penalty
Any person who fails to comply with or who violates any Regulation or

provision adopted herein or any written order of the Health Officer or permit
issued by the Health Officer as provided for herein, shall be deemed guilty of a
misdemeanor and upon conviction thereof shall be punished by a fine not exceeding
the sum of two hundred dollars ($200.00) and/or six months in the County Jail. In
addition thereto, each and every day during which any illegal installation,
construction, violation, re-construction, alteration or use shall continue which is
not in compliance with these Regulations, shall constitute a separate offense.
In addition to other means of bringing said charges, the Health Officer and his
designated agents are specifically granted authority to issue appearance
citations requiring an appearance in District Court for violations of this Code
and its Regulations.

K. Injunctive Proceedings
Notwithstanding the existence or pursuit of any other remedy, the Health

Officer may maintain an action in his own name in a court of competent juris-
diction for an injunction or other process against any person to restrain or
prevent violations of this regulation.

L. Validity
If any section, subsection, clause or phrase of these Regulations is for

any reason judged unconstitutional or invalid or is subsequently amended and
approved, it is hereby provided that the remaining portions of these Regulations
shall not be affected. •

M. Other Laws and Regulations
These regulations are supplemental to laws of the State of Michigan relating

to public health, and shall supercede all local regulations and ordinances not
conforming with the minimum standards as set forth in these regulations.

N. Effe.ctlve Date
These regulations or amendments thereto shall become effective on the 45th

day after the date of approval by the Ottawa County Board of Commissioners and
shall apply to all premises.

0 . Pre-existing Violations
No violation of any repealed section or provision shall be made legal by

virtue of a new effective date of these regulations. Any act, situation or
condition of premises or things which, wften created or first allowed to exist
was a violation of the Ottawa County Regulations, shall continue to be a
violation of these Regulations if a similar section or provision is a part of
these Regulations. Any action, issuance of permit, or maintenance of. a condition
that was mandatory, under the provisions of the Regulations now repealed, shall
continue to be required if the same or similar provision is contained in these
Regulations.
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ARTICLE II. APPEALS AND INTERPRETATION

A. Board of Appeals
In order to provide for reasonable and equitable interpretations of the

provisions in the private sewage disposal and private water supply section of
these Regulations and their prospective application but not for violations thereof,
there Is hereby created an "Appeals Board". The Board of Appeals shall consist
of not less than seven members who shall "be representative of major interests
as they exist in the County but limited to agriculture, education, public health,
commerce, and local government. The composition of the Board of Appeals shall
consist of the following: Five qualified electors from the County at large
representing the four geographic quadrants: the Supervisor or manager representing
the local governing body from which the appeal originates; and the Supervising
Sanitarian of the Environmental Health Division representing the Ottawa County
Health Department. All members shall be selected upon the basis of their
respective qualifications and fitness to serve as members of the Appeals Board
without consideration of their political activities. Appointment of members to
the Board of Appeals, with the exception of the individuals representing local
governing jurisdictions and the Ottawa County Health Department, shall be made
by the Chairman of the Ottawa County Board of Commissioners in concurrence with
the full Board of Commissioners. Terms of office shall be staggered with
eligibility for re-appointment. The Board of Appeals shall select a chairman
and shall hear and maintain records of all appeals presented in accordance with
rules and procedures established by said Board.

B. H»*r*"E of Appeals
The appellant shall pay a fee upon filing a request for a hearing. The

amount of the fee shall be stated in the Health Department Fee Schedule,
Article X. Opportunity for a hearing shall be granted by the chairman thereof
at a regular meeting or at a special meeting called for the purpose; provided
that no hearing shall be scheduled within less than three (3) days nor more than
thirty (30) days after receipt of written request and fee. The Board shall
furnish the appellant with a written report of its findings and decision within
thirty (30) days following the hearing of any appeal. The Appeals Board may
grant Individual variances from the requirements of these regulations only when
said Board has determined that all of the f ol lowing •conditions-exist: (1) that no
substantial health hazard or nuisance is likely to occur therefrom: (2) that
strict compliance with Regulations and requirements would result in unnecessary
or unreasonable hardship; (3) that no state statute, or other applicable laws
would be violated by such variance; and (4) that the proposed variance would
provide essentially equivalent protection for the public health and would be in
the public Interest.

C. Interpretation
when not inconsistent with the context, words used in the present tense include

the future, words in singular number Include the plural number, and words In
the plural number Include the singular number..the word "shall" Is always mandatory
and not merely directory. Words and terms not defined herein shall be interpreted
In the mamw of their common usage. General definitions, words and terms used
in these Regulations, unless otherwise stated, shall have the following meaning:
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ARTICLE III. GENERAL DEFINITIONS
WORDS, TERMS & TECHNICAL DEFINITIONS

A. Board of Health
The term "Board of Health" shall mean the Board appointed by the

respective Board of Commissioners of Ottawa County.

B. Dwelling
A "dwelling" shall mean any house, building, structure, tent, watercraft,

shelter, trailer, or vehicle, or portion thereof, which is occupied in whole
or in part as a home residence, or living and sleeping place for one or more
human beings either permanently or transiently except such tent, watercraft,
trailer, or vehicle having a holding tank system which receives and contains
all sewage generated therein shall not be subject to this code nor shall any
use of a latrine in connection with camping be considered in violation unless
the use constitutes a sewage related nuisance.

«e_

C. Habitable Building
Thei term "habitable building" shall mean any building, structure or other

place where human beings reside, are employed, or congregate.

D. Health Department
The term "Health Department" shall mean the Ottawa County Health Department.

E. Health Officer
The term "Health Officer" shall mean the director or acting director of the

Ottawa County Health Department and/or his authorized representatives.

F. Owner
The term "Owner" and "person owning premise" shall mean owner of title or

record, or person legally occupying or in possession of any property or premise.

G. Person
The term "Person11 shall mean an individual, Individuals, partnership, firm,

company, corporation, society, association, trustee, or any other private or
public entity having ownership, control or operation of a premise.

H. Premise
The term "Premise" shall mean any tract of land, piece of real estate, house

or building and its land. <=

ARTICLE IV. WORDS, TERMS AND TECHNICAL DEFINITIONS

A. Approved
"Approved" shall mean acceptable for intended use as judged by the Health

Officer by utilizing public health rules, regulations and technical data.

B. Automatic Siphon or Pump
An "automatic siphon or pump" is a device which will automatically cause a

liquid entering a receptacle to be retained until a predetermined high water
level has been attained after which it is automatically released or pumped from
the receptacle until a second predetermined low water level has been reached at
which time the flow from such receptacle ceases until the high water level has
again been attained.
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C. Dosing Chamber
A "dosing chamber" is a watertight receptacle used for the purpose of

receiving and retaining the overflow or effluent from a septic tank, pending
its automatic discharge to a selected point by an automatic siphon or pump.

D. Drywell or Block Trench
A "drywell or block trench" is an underground enclosure connected to the

»outlet of a septic tank, commercially pre-̂ cast or constructed of concrete blocks,
bricks or similar material loosely laid with open joints and surrounded with
washed stone so as to allow the septic tank overflow or effluent to be absorbed
directly into the surrounding soil.

E. Experimental Sewage Disposal System
A "Experimental Sewage Disposal System" possesses unique features relating

to its design, location or principles of operation not specifically covered by
these Regulations.

F. Garbage
"Garbage" shall mean rejected food wastes including waste accumulation of animal

fruit, or vegetable matter used or Intended for food or that attend the preparation,
use, cooking, dealing in or storing of meat, fish, fowl, fruit or vegetable.

G. Garbage Disposal Unit
A "garbage disposal unit" is a mechanical device generally located in a sink

drain and so designed to Macerate garbage prior to discharge into a. sewer.

H. Gronndwater Contamination
"Gronndwater contamination" is the degradation and/or Impairment of water

quality beneath the earth's surface in saturated soil and rock by chemical or
bacterial pollution to a degree that creates an actual hazard to public health.

I. High Gronndwater Elevation
"High groundwater elevation" means the elevation of the groundwater at the

upper surface of the zone of saturation as may occur during wettest periods.
Highest groundwater elevation shall be determined by using generally accepted soils
evaluation .practices and shall be consistent with practices used by the U.S. Soils
Conservation Service. Data used in determining highest groundwater elevation shall
include the Soils Survey of Ottawa County, site drainage, and observation of actual
soil characteristics as observed during on-site Investigations.

J. Michigan Guidelines for Subsurface Sewage Disposal
"Michigan Guidelines for Subsurface Sewage Disposal" shall mean the Michigan

Department of Public Health publication adopted December, 1977, to provide
minimum uniform standards of design and construction for such systems In Michigan.

K. National Interim Primary Drinking Water Evaluations
"National Interim Primary Drinking Water Regulations" shall mean the Federal

Environmental Protection Agency .publication which established primary drinking
water Regulations pursuant to section 1412 of the Public Health Service Act, i
as amended by the Safe Drinking Water Act, Public Law 93-523(1974). I

i

L. Hew Use
"New Use" shall mean any change in the status of the original intended use of

a habitable building whereby an increased demand is or would be placed on the
existing water supply and/or sewage disposal systems.
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M. Percolation Test
| "Percolation Test" is a method of estimating the capacity of an existing
] soil to receive, disperse, and absorb (percolate) the anticipated quantities

of effluent (outflow) from a septic tank or other treatment device. The
i * percolation test shall determine the "stabilized percolation rate" which is
! the effective time in minutes for the water level In a six inch diameter hole;

properly pre-soaked for a minimum of six-hours, to be lowered one inch within
the range from top to bottom of the proposed soil absorption system in parent
soil, unless other test methods are approved by the Health Officer. The rate
the water level is lowered may be optionally expressed in terms of inches
per hour.

1

N. Private Water Supply
A "Private Water Supply" means a waterworks system which provides water for

drinking or household purposes intended for use only in a single family dwelling
and where waters produced are not intended for use by the public or In any
dwelling other than the owner's. »•

0. Public Water Supply
A "Public Water Supply" means a waterworks system which provides water for

drinking or household purposes to persons other than the supplier of the water,
but excludes those waterworks systems which supply water to only one single family
dwelling.

P. Rubbish
"Rubbish" shall mean solid wastes including but not limited to paper,

cardboard, tin cans, plastics, glass, crockery, wood, bedding or other discarded
material that is or will be detrimental to the public health and safety. Specificall
excluded from this definition is machinery, farm Implements, automobile bodies
and their related parts.

Q. Septic Tank
A "Septic Tank" is a watertight tank or receptacle used for the purpose of

receiving sewage, having an inlet and outlet and so designed to permit the
separation of solids in suspension and to permit such retained solids to undergo
decomposition therein prior to releasing the treated effluent or outflow to an
approved soil absorption system.

R. Sewage r̂
"Sewage" is a combination of the domestic liquid or semi-solid wastes

conducted away from a dwelling or habitable building. This includes human excreta,
garbage disposal wastes, dish water, bath water, laundry wastes, basement drains,
etc. but excludes roof storm water, water softener discharge, footing drains and
storm water discharge.

S. Sewage Disposal System
A "Sewage Disposal System" shall mean a system, other than a public sanitary

sewer system, as defined by Act 98 of the Public Acts of 1913, which receives
sewage. Included within the scope of this definition are septic tank-soil
absorption systems, aeration systems,' package treatment plants, lagoons, privies,
chemical toilets, composting toilets, portable toilets, or any similar contrivance
used in the treatment and/or disposal of sewage as may be approved by the Health
Officer.
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T. Sewage Related Nuisance
A "Sewage Related Nuisance" shall include, but not be limited to, any

condition where sewage or effluent from any sewage disposal system is exposed
to the surface of the ground or is permitted to drain on or to the surface of
the ground, into any ditch, county drain, storm sewer, lake, river or stream,
and/or where seepage may endanger or contaminate surface waters or ground water
used for a public or private water supply;-or when the odor, appearance, or
presence of sewage or effluent has an obnoxious or detrimental effect on or to
the senses and/or health of persons, or when it shall obstruct the comfortable use
or sale of adjacent property, except those systems such as lagoons, sand filters,
etc. specifically approved by the Health Officer.

U. Sewer
A "sewer" is a watertight conduit used for transporting sewage.

V. Site Evaluation
"Site Evaluation" means an evaluation conducted by the Health Officer of a

parcel of land, for the purpose of determining the suitability of such land as
a site for the installation of a sewage disposal or water supply system meeting
the requirements of these Regulations.

W. Soil Absorption System
A "soil absorption system" is a means of utilizing the soil for subsequent

absorption of septic tank effluent; e.g., a block trench, dry well, dralnfield
bed, absorption trench.

X. Stone
"Stone" means clean or washed stone, crushed stone, crushed rock or other

aggregate approved by the Health Officer and in a size range from 1/4" to 2".

T. Variance
Variance shall mean a deviation or modification from the rules and regulations

printed herein as may be permitted by the Health Officer and/or Appeals Board.

ARTICLE V. GENERAL SEWAGE DISPOSAL REQU

A. Separate Systems for Each Family or Establishment
Unless otherwise specifically approved by the Health Officer, each habitable

building or dwelling shall be served by its" own individual sewage disposal system.

B. Connections Required
All facilities such as flush toilets, urinals, lavatories, sinks, bathtubs,

showers, wash machines or any other facility from which sewage emanates shall be
connected to a sewage disposal system except that any such facilities hereafter
Installed on a premise where public sewer is available and reasonably accessible

-_ shall be connected to said public sewer.

C. Connection Required to a Muncipal Sewerage System
In the absence of a publicly operated sewerage system, connection shall be

made to a sewage disposal system constructed in accordance with the provisions
of these regulations.

When any existing sewage disposal system serving any premise where a publicly
operated sewerage system is available and reasonably accessible, as defined In
Act 288, Public Acts of 1972, is found in violation of any provision of these
regulations, or of any other applicable health law, the owner shall correct the
violation by proper connection to said publicly operated sewerage system. Such
connection shall be made within a time limitation, as specified by the Health Officer.
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D. Abandonment of Existing Sewage Disposal Systems
When any sewage disposal system is abandoned or its use terminated, the

Health Officer may require the septic tank(s), dry well(s), cess pool(s),
etc. to be pumped out and filled with sand.

E. Permits
No person shall construct, alter, or extend any private or semi-public

sewage disposal system unless he has obtained a permit issued by the Health
Officer and/or authorized representative." .All permit forms shall be provided
by the Ottawa County Health Department, Environmental Health Division.

' F. Necessity of Permit Prior to Commencement of Construction
No person shall commence construction or otherwise allow commencement of

construction of any habitable building requiring an on-site sewage disposal
system without first obtaining a permit issued by the Health Officer and/or
authorized representative.

G. Application for Permit
Application for permit to construct,' alter, or extend a private or semi-public

. sewage disposal system shall by made in writing by the property owner or his
I authorized representative to the Health Officer. The application shall Include the
' name and address of the applicant, the description of the property on which said

construction, alteration, or extension is proposed. At his discretion the Health
1 Officer may require substantiating data including, but not limited to, engineering
I drawings, maps, soil analysis test borings, percolation tests, ground water and

flood elevations and detailed plans of the proposed sewage disposal system. The
) actual or proposed use of the property shall be indicated in all instances. The
I Health Officer may at his discretion require that the design plans and specification

for a sewage disposal system be prepared by a registered professional engineer,
registered architect, or registered sanitarian.

' . H. Termination of Permits
Any permit Issued pursuant to the requirements of the preceding sections shall

be valid for the term of one year from the date of issuance and void thereafter
unless sooner declared void as provided in the following, and no construction,
alteration, and/or extension shall continue without renewal of a valid permit.

j I. Void Permits
The permit, issued by the Ottawa County Health Department, for a private

sewage disposal system may be declared void by the Health Officer because of, but
| not limited to, any of the following conditions:
< 1. The area designated on the permit for the soil absorption system Is

disturbed by major, unapproved filling, excavating, paving, or flooding.
2. The area designated encroaches on the required isolation distances from an

existing water supply well, property lines, dwelling, footing drains,
surface water, etc..

i 3. The water supply well serving the premise does not meet depth and/or
construction requirements.

4. Increase or other alteration in the scope of the project prior to, during,
or following construction of said system which was disclosed on the permit.

J. Transfer of Permits
Should there be a change In ownership of the property for which a permit has

| been issued, the permit may be transferred to the new owner. Such transfer shall
,' be documented in writing on forms to be provided by the Health Officer, signed by

the permit holder and the transferee and filed within seven (7) days with the Health
i Officer. Upon filing the Transfer, the new owner (Transferee) assumes all duties,
I responsibilities, and requirements under these regulations and the permit. Copies

of all transferred permits and applicable correspondence shall be forwarded to the
political jurisdiction involved.
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Rejectlon of Application
The Health Officer shall have the right to reject a sewage disposal system

application because of, but not United to, one or more of the following conditions:
However* variances may be granted for existing structures where sewage disposal
repairs* corrections and/or alterations are necessary.

1. Where a publicly operated sewage system is available as defined by Act
288, Public Acts of 1972.

2. Where the septic tank would be inaccessible for cleaning or Inspection
purposes.

3. Where the property served is too small for proper isolation distances
as for example from existing water wells, the premise water well, surface
waters, footing and storm drains, or has Insufficient sewage absorption
area and reserve area.

4. Where mnTlmum ground water levels,surface flooding, or surfacing materials
would adversely effect the operation of the system. (Minimum requirements
specified in Article VI, Section H & N).

5. Where the stabilized percolation, rate is in excess of forty-five (45)
minutes per inch of fall. (Variances may be granted under Article VI,
Section 0).

6. Where the soil classification or conditions are deemed to be unsatisfactory
for the disposal of sewage.

7. Where conditions exist or may be created which may endanger the public
health or the environment.

8. Where the premise water supply cannot comply with the laws of the State
of Michigan or the requirements of these Regulations.

9. Where the proposed site is subject to flooding and/or within the ten (10)
year flood plain.

Building Site Acceptance Criteria
The following specifications shall be used in determining the suitability of

the site to provide satisfactory operation of a sewage disposal system utilizing one
or more septic tanks and an absorption field, absorption bed, block trench or
dry well.

1. Soil analysis -The soil classification system and interpretations as
provided by the United States Department of Agriculture, Soil Conservation
Service, and the use limitations pertaining to that soil classification
may be considered by the Health Officer and used as part of the soil and
drainage evaluation.

2. Soil borings- Test borings or excavations shall be made within the area
proposed for the sewage disposal system in order to determine the highest
indicated groundvater level and soil formations. The Health Officer may
request that excavations or borings to a «<«<î » depth of five feet be made
available for inspection and evaluation of soil types and conditions.

3. High groundwater -High Groundwater shall be at least two feet below the
bottom of the trench or bed except where sub-division or semi-public
restrictions require greater isolation distances.

4. Hardpan, clay,impervious material -Impervious hardpan or clay, stone or
shale, if present, shall be at least two feet below the bottom of the
trench or bed.

5. Filled ground -Filled ground or "made land" shall be acceptable only under
specific written approval of the Health Officer and shall not be allowed
over or on soils having a stabilized percolation rate over 45 min/in.,
flooded land, unstable soil, peat, muck, organic material or within fifty
(50) feet of any lake, stream, pond or other surface body of water,
including sites located within the ten year flood plain elevation as
determined by D.H.R.
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6. Percolation tests - In addition to evaluation of the data required
above, the Health Officer may require stablized percolation rate tests
when deemed necessary to determine the absorption capacity of the soil.
The Health Officer shall specify the procedures to be followed in performing
acceptable stabilized percolation rate tests.

7. Reserve area -Sufficient area meeting the requirements of this code shall
be set aside or put on reserve for a future replacement system. Such
replacement system area shall at least equal the area required for the
initial system and any required fill unless otherwise specified by the
Health Officer.

- M. Inspection and Approval
An inspection and approval by the Health Officer is required after the
sewage disposal system has been completed but before any portion of the
system has been covered and/or placed in operation. It shall be the responsi-
bility of the permit applicant or installer to notify the Health Officer that
the sewage disposal system is ready for inspection. Any sewage disposal system
disapproved by the Health Officer shall be brought into compliance with these
Regulations within a period of time "specified by the Health Officer.

N. Certification
After construction of the sewage disposal system has been completed to the

extent of the placement of all sewer lines, septic tanks, stone, distribution
tile lines and before any portion of the system has been covered or placed in
operation, request for an inspection shall be made to the Health Officer. Thirty-
six (36) hours shall be allowed for inspection after completion of the sewage
disposal system during tegular working days excluding weekends and legal holidays.
If the inspection has not been made within thirty-six (36) hours after notification 1
the Health Officer that the system is complete and ready for inspection, the installs
may proceed to cover the system and place it into operation. The installer in such
an instance shall furnish a written statement to the Health Officer certifying that
the system was installed exactly as shown on the permit.

0 • Premise Occupancy
It shall be unlawful for any person to occupy or permit to be occupied

any premise which is not provided with an approved sewage disposal system as
required by these Regulations. Such premise may be declared unfit for human
habitation and may be so posted by the Health Officer and ordered vacated.

F . Condemnation of Existing Sewage Disposal System Installations
The Health Officer may condemn any exiting or hereafter constructed sewage

disposal system when such system constitutes a sewage related nuisance. Such a
sewage disposal system as condemned, shall be repaired, rebuilt, or replaced by
a system constructed in accordance with the provisions of these Regulations within
a period of time specified by the Health Officer. In addition, the premise may
be declared unfit for human habitation and may be so posted by the Health Officer
and ordered vacated.

Q.. Drains
Whenever the Health Officer shall determine that sewage or sewage effluent

is flowing into any public or private drain creating a sewage related nuisance,
he may issue public notices requiring persons owning premises from which such
sewage originated, to connect such sewage flow to a publicly operated sewerage
system, if available, or in the absence thereof to comply with provisions of
these Regulations. Public notice shall consist of the posting of at least, five (5)
conspicuous notices in the probable area served by said drain. After not less than
thirty (30) days following posting of the notices, the Health Officer may plug,
or cause to be plugged the outlet of said drain until such time as the sources of
the sewage have been located. Owners of properties known to be discharging improperly
treated sewage in such drain posted by the Health Officer, shall be given written
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notlce of corrections required within the time allowed by the Health Officer.
Failure to comply with this notice andfor malicious destruction or removal of
public notices shall be considered a violation of these regulations. The Health
Officer shall not be liable for any damage which results or might result from
action authorized by this section.

R. Replaced, Altered or Repaired Existing Buildings
Sewage disposal systems may be made to conform to the full requirements of

these regulations when existing habitable buildings are substantially replaced,
altered, and/or repaired. Substantially replaced, altered, and/or repaired shall
mean a building in which repairs, alterations, or replacement costs exceed 50Z
of the fair market value.

S. Exceptions for Repairs of Sewage Disposal Systems on Premises with Existing Dwellin
At the discretion of the Health Officer, modifications of the required

Aiftanrftr, materials, or size as stated in this code may be applied If local
conditions warrant and in cases where dimensions or features of the premises
create a physical impossibility for compliance. In such event, if the Health
Officer finds that public health would not be jeopardized, he may approve a
modified sewage disposal system if, in his opinion, it would provide equal or
better treatment than the minimum requirements of this code.

T. Maintenance
Every private sewage disposal system shall be maintained in a satisfactory

operating condition at.all times. Every septic tank shall be.serviced by having
sludge pumped out at such Intervals that will prevent carry over of solids into
the absorption field.

0. New Dse of Existing Buildings
At such time that a new use is proposed for an existing dwelling and/or

habitable building, the Health Officer may require upgrading of the sewage disposal
system as deemed necessary.

ARTICLE VI. SPECIFIC REQUIREMENTS
FOR A SEHAGE DISPOSAL SYSTEM

A. Sewers
1. Materials. All sewer lines located within fifty (50) feet of any well, spring,

or water suction line shall be constructed of cast iron soil pipe with sealed
Joints, or other State approved materials. All burled sewer line shall be
located at least ten (10) feet from any well, spring, or water line and be
smooth wall and water tight construction.

2. Size. The size of sewer lines shall be based upon fixture units as set forth
in the State Plumbing Code.

3. Grade. Sewer lines Installed prior to connection to a septic tank shall be lair ,
at a grade of not less than one-eighth (1/8) inch per foot or not more than on.
half (1/2) Inch per foot unless otherwise approved by the Health Officer.

4. Sewer lines located between the building and septic tank shall be limited to a
total of 135* in bends unless clean outs are provided at each bend of 45° or
greater.

B. Septic Tanks
1. Location. No septic tank shall be located where it is inaccessible for clean in

or Inspection purposes, nor shall any structure be placed over any existing
tank making the same inaccessible for cleaning and inspection purposes. Septic
tanks shall be located on the same side of a building that the sewer line leavei
the wall, unless otherwise approved by the Health Officer. A septic tank shall
be Installed in a level position on a firm base, and the surrounding excavation
shall be properly backfilled. Septic tanks must be located on the property
being served unless otherwise approved by the Health Officer.
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2. Manholes. Every septic tank shall be provided with two (2) suitable
openings (one having a minimum diameter of eighteen inches) with covers
fitted with hand grips located over the inlet and outlet ends of the
tank. Where the top of septic tank is located more than eighteen (18)
inches below the finished grade, manholes shall be built up to within
eighteen (18) inches of the finished grade.

3. Inlets and Outlets. The bottom of the inlet line into the septic tank shall
be at least two (2) inches above the-operating water level of the tank.
The outlet shall be constructed to permit withdrawal of liquid from the
middle third of the depth of the liquid in the tank to prevent the escape
of floating or settled solids and must have a minimum scum clearance of
eight (8) inches. The inlet must be so designed to permit gas above the
liquid level to pass through the inlet line and out the vent pipe servicing
the sewer line leading to the tank. All pipe connections to a septic tank
shall be watertight and sturdy.

Construction Material
1. Concrete prefabricated tanks shall Be constructed of washed aggregate,

properly vibrated and reinforced. Tanks constructed of concrete blocks
shall be laid on a three (3) inch reinforced cement bottom and mortar joints
shall be well filled. The Interior of the tank shall have a smooth cemented
surface and be watertight. The top is to be three (3) inch reinforced
concrete. Liquid depth from bottom of tank to bottom of outlet pipe shall
be a minimum of 36".

2. Steel tanks used as sewage treatment devices shall meet construction standard
No. C.S. 177-62 of "the U.S. Department of Commerce.

3. Tanks constructed of fiberglass* plastic or other materials shall not be
installed without prior written approval of the Health Officer.

Number and Capacities for Single Family Dwellings
1. Minimum septic tanks hereafter Installed shall have a liquid capacity of

at least the average volume of sewage flowing into it during any twenty-
four (24) hour period, but in no case shall the liquid capacity of any
primary septic tank be less than 800 gallons.

2. The following minimum capacity for septic tanks shall be required for
single family dwellings except where in the opinion of the Health Officer
increased capacities may be required!

No. of Bedrooms Minimum Liquid Capacity
1 == 800 gallons
2&3 1,000 gallons
4 1,250 gallons
5 1,500 gallons
6 1,750 gallons

3. For each additional bedroom over six (6) add 250 gallons of liquid capacity.
4. An additional tank of 800 gallon capacity shall be required where adverse

soil conditions exist as determined by the Health Officer.
5. A two-tank system may be substituted providing the primary tank has a

Tn-jTfjmnTB capacity of 800 gallons.
6. If a garbage disposal unit Is planned or installed, one additional septic

tank shall be required and an increased absorption area may be required
as determined by the Health Officer.

7. Footing drain water, roof water, storm drainage, water softener and
swimming pool backwash shall not be connected to or discharged into a
sewage disposal system without the specific permission of the Health
Officer as granted on the Sewage Disposal PERMIT.
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E. Public Sewage Disposal System Requirements
1. Minimum septic tank capacity, number of tanks, and size of sub-surface

absorption area for facilities other than single and two family duellings
shall be determined in accordance with the "Michigan Guidelines for
Sub-Surface Sewage Disposal", adopted December 1977 by the Bureau of

- Environmental and Occupational Health, Michigan Department of Public Health.

F. Subsurface Disposal System
1. Location. In no case shall any driveway, parking area, paved surface,

stockpiled material or building be placed over the disposal system or
reserve area. The disposal system must be located on the property being
served unless otherwise approved by the Health Officer. All surface
drainage must be diverted around the soil absorption system.

2. Distribution Header. A header or distribution box plus return header shall
be required in all tile absorption systems. A header or distribution box
shall be set true so as to afford an even distribution of all septic tank
effluent throughout the subsurface disposal laterals.

3. Dosing Tanks and Automatic Siphons. The Health Officer shall require
that dosing tanks with easily accessible automatic siphons or pomps be
used In Installations where the liquid waste flow to the system is over
2,000 gallons/24 hours or where adverse soil conditions or elevation deem
it necessary. An alarm system may be required at the discretion of the
Health Officer. The capacity of the dosing tank and required pump size
shall be determined by the Health Officer.

4. Distribution System. The absorption field may be constructed of open joint
clay or cement drain tile or perforated, non-metallic pipe approved by the
Health Officer. Stone must be placed level beneath and above all distribution
drain tile throughout entire trench or bed. Drain tile shall be laid with
one-fourth (1/4) to one-half (1/2) inch open joints, the top half of which
shall be covered with tar paper or other approved material. Perforated
plastic pipe shall have a minimum of 1/4 inch diameter perforations having
a minimum open area of 2 sq. Inches per lineal foot. Straw or other
approved materials and at a depth specified by the Health Officer shall be
placed between the stone and final cover of dirt to prevent dirt from
filtering into the stone.

5. Approval of a Tile Distribution System may be withheld if one or more
of the following conditions*exist:
a. Tile or perforated pipe does not meet acceptable construction criteria.
b. Tile are not laid at a uniform grade.
c. Tile are in poor condition. ~
d. Dirt has been allowed to fill up the air spaces around the stone.
e. Insufficient amount of tile in absorption system.
f. Distance between tile lines do not meet code requirements.
g. Insufficient depth of stone around, under, or above tile.
h. Insufficient isolation between bottom of absorption bed and highest

ground water level.
i. Slope of tile exceeds code requirements.
j. Any other violation of the construction requirements as specified herein.
k. The size and design of public sub-surface disposal systems shall be

determined in accordance with good engineering practice and based upon
the Michigan Guidelines for Sub-Surface Sewage Disposal. The Health
Officer may require the owner to obtain specifications from a registered
professional engineer or registered sanitarian.
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Required Minimum Isolation Distances in Feet***

To Absorption Block Absorption Sewer
Septic Tank Field Trench Bed Line**

Well & Unprotected Suction Lines*
Property Line
Basement Wall
Pressurized Water Lines
Bank, Drop-off, Storm & Footing
Drains & Drainage Ditches

Lake or Stream
Swimming Pools

50
10L
10
10

15
50-
10

50
10
15
10

25
50
10

50
10
15
10

25
50
10

50
10
15
10

25
50
10

10
10
5
10

10
25
10

* Seventy-five (75) feet isolation required in all cases except single family
dwellings.

** See Health Department for sewers of-approved materials for use within the
above isolation distances.

*** If deemed necessary, the Health Officer may require greater isolation distance.

H. Subsurface Absorption Trench Construction Requirements

Items ' Maximum
Number of Lateral Trenches
Size of Gravity Distribution Conduit
Size of Pressurized Distribution Conduit
Length of Trenches
Width of Trenches
Space between Trenches, Wall to Wall
Number of Distribution Lines per Trench
Depth of Tile Lines below Finished Grade
Slope of Tile Lines
Depth of Stone over Tile
Depth of Stone under Tile
Size of Stone
Depth to Highest Indicated Ground Water from
Bottom of Stone in Trench

_

-
-100 ft.

36 in.

-
-36 in.

6 in./lOO ft.

—12 in.
2 in.

-

2
3 in.
1 in.

-12 In.
4 ft.

1
12 In.

Level Preferred
2 In.
6 in.
H in.

2 ft.

I. Subsurface Absorption Bed Construction Requirements Same as Absorption Trench
Construction Requirements with the Following Additions:

Items - ....
Distance between Distribution Lines
Distance between Distribution Lines and the Bed Wall

Maximum
3 ft.
2 ft.

Subsurface Block Trench & Pre-Cast Units - Construction Requirements

Items
Length of trenches
Space between trenches (undisturbed soil)
Distance between pre-cast units
Distance from top of unit to finished grade
Working depth (from bottom of inlet to
bottom of trench)

Size of stone
Width of stone between excavation wall and unit
Depth of stone
Depth of highest indicated ground water from
bottom of unit

Maximum
100 ft.

-2 ft.
3 ft.

2 ft.
2 in.

- Top
«

-

frHfi-timiin

18 In.
12 In.

Minimum

-6 ft.
3 in.
6 In.

16 in.
% In.
12 in.
of Inlet

2 ft.
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K. Subsurface Absorption Bed - Minimum Absorption Area Requireaents in sq.ft.
of bottom area.

Stabilized Percolation Rate Single Family Residence(Nuaber of Bedrooms)
Hin./In. 12 or more 1 2&3

M.

0-5
54- to 15
15+
25+
35+
Pver

to 25
to 35
to 45
45

12 or
12-4
4-2.4
2.4-1.
1.7-1.
1.33

more

7
33
Not

300
400
550
750
1000

400
500
650
850
1100

approved except as

500
600
750
950
1200

provided

600
700
850
1050
1300

in Article VI, Sec.N

L. Subsurface Absorption Trench - Minimum Trench Area Requirements In sq.ft.
of bottom area.

Stabilized Percolation Rate Single Family Residence(Number of Bedrooms)
Min./In. In./Hr. 1̂  283
0-5
5+ to 15
15+ to 25
25+ to 35
35+ to 45
Over 45

Subsurface

Stabilized
tttn./In
0-5
5+ to 15
15+ to 25
25+ to 35
35+ to 45
Over 45

12 or more
12-4
4-2.4
2.4-1.7
1.7-1.33
1.33

225 300
300 375
415 490
565 640
750 825

Not approved except

Blnrk Trtmrh S. pn*-Tju*r On -1 1- a- Mln-fniB

Percolation Rate
In./Hr.
12 or more
12-4
4-2.4
2.4-1.7
1.7-1.33
1.33

375 450
450 525
565 640
715 790
900 975
as provided In Art. VI, Sec.O

Bottom Area Reaulrements fsa.ft

Single Family Residence (Number of Bedrooms)
1 2&3
150 200
200 250
250 300
300 350
350 400
Not approved.

4 5
250 300
300 350
350 400
400 450
450 500

H. Private -Sewage Disposal in Good to Moderately Permeable Soils Having High
Ground Water Conditions.

Minimum requirements for proposed sewage disposal systems on sites having
ground water elevations within two feet of existing grade in soils having
good to moderate permeability but limited to percolation rates of less than
45 minutes/inch.

1. The owner of property in problem areas on which a sewage disposal
system Is proposed, shall apply in person for the sewage disposal
permit, be given an opportunity to discuss the proposed construction
requirements and potential problems, and sign the necessary permit.
In addition, an affidavit may be required to be filed with the deed.

2. Proposed sewage disposal systems sites exposed to periodic flooding;
containing muck, marl, peat, clay, or clay-loam type soils; or having
slopes exceeding 301 within 50 feet of the proposed sewage disposal
system shall not be approved.

3. On proposed sites where the highest indicated ground water elevation
is less than six (6) inches below natural grade, issuance of a sewage
disposal system shall be denied.

4. Filling in the area of the proposed sewage disposal system shall not be
allowed when such an area exists below the 10 year floodplaln elevation
as determined by the Michigan Department of Natural Resources Water
Management Division.

5. Fill required on acceptable sites shall consist of uniform, clean,
coarse sand having a percolation rate of less than 10 minutes/inch.
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6. Sand fill shall be placed in the area of the proposed sewage disposal
system at a depth that will provide a minimum of two feet of isolation
between the bottom of the stone bed and the highest indicated ground
water elevation and/or limiting soil conditions, as determined by the
Health Officer.

7. The elevated absorption area shall be sized in accordance with the
absorption bed area requirement for the underlying soils as specified
on Page 15 of this code and constructed on top of the required depth
of sand fill as determined by the Health Officer.

8. The sand fill shall extend away from all sides of the finished grade of
the absorption bed.and maintain a slope of 1:7.

9. The top of the elevated absorption system shall be covered with a minimum
of 6" of topsoil, sufficiently crowned to divert surface water away
from the area.

Private Sewage Disposal in Heavy, Slowly Permeable Soils
On sites where adverse soil conditions exist and limited to soils having

percolation rates exceeding 45 mi mites finch, but not more than 95 min./in.,
issuance of a sewage disposal system permit may be considered at the discretion
of the Health Officer pending compliance of all other requirements pertaining
thereto•

During the evaluation of proposed sites for on-site sewage disposal, the
Health Officer may require the applicant to provide mechanical equipment for site
excavations; and/or require percolation tests, soil borings, soil analysis,
preparation of a design plan, or other supportive data from an engineer,
architect, soil scientist, sanitarian or equivalent.

Minimum requirements and specifications on marginal sites having adverse
soil conditions with percolation rates exceeding 45 min./inch.

1. The owner of property in problem areas on which a sewage disposal
system is proposed shall apply in person for the sewage disposal system
permit, be given an opportunity to discuss the proposed construction
requirements and potential problems, and sign the necessary permit.

2. In addition to the requirements in Item No. 1, an affidavit form
furnished by the Health Department, Environmental Health Division,
shall be completed, signed by the property owner, and filed with the
property deed.

3. The m-tn-trniim subsurface absorption trench area shall be determined by
the Health Officer according to the following table:

No. of Bedrooms Effective Subsurface Absorption Trench Area (sq. Ft.)
1 1200-1800
2&3 1800-2400
4 2400-3000
5 3000-3600

(add 600 sq. ft. for each additional bedroom)

4. The property shall have a reserve absorption area equal to twice the size
of the approved absorption area in the event of failure in the initially
constructed sewage disposal system.

Use of Experimental Sewage Disposal System
Experimental types of sewage disposal systems not specifically addressed

herein may be approved by the Health Officer with conditions as authorized
under the provisions of a controlled test program.
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AKTICLE VII. WATER SUPPLIES

A. Water Supply - Scope
These regulations relating to water supply system shall apply to all

previses and residential and cuuuercial lots.

B. Authority
1. Requirements with respect to water well construction and water punp

installations for new water wells within the County of Ottawa shall be
those requirements as set forth in Part 127 of Act Ho. 368, Public Acts
of 1978 (MSA 14.15) and State of Michigan Safe Drinking Water Act. Act
Ho. 399, Public Acts of 1976. The source of water for each dwelling or
r i ••HIT fil establishment shall be an approved well constructed in accord-
ance with Act 368, P. A. 1978 or Act 399, P. A. 1976 respectively.

C. General Well Construction Requirements
1. Separate Systems for Each Dwelling or Premise.

Unless otherwise specifically approved by the Health Officer and
recorded as a restrictive covenant with the Register of Deeds, each
dwelling, habitable building, or premise shall be served by Its own
individual water supply system.

2. Well Depth Measurement
Well depths shall be measured from the lowest natural elevations within

fifty (50) feet of the well to the top of the well screen.
3. Permits

Ho person shall construct any private water supply system unless he
has first obtained a permit issued by the Health Officer and/or authorized
representative.

4. Application for Permits
Application for permit to construct a private or public water well

shall be made in writing by the property owner or his authorized representa-
tive to the Health Officer. The application shall include the name,
address, and telephone number of the applicant, and the description of the
property on which said construction is proposed. At his discretion, the
Health Officer may require substantiating data from professional sources.
The actual or proposed use of the property shall be i«Hj«»«n-yH in

5. Test Well
The Health Officer may require the installation of a test well on any

premise for purposes of measuring weLUdepth and/or analyzing water quality
when documented data or other evidence Indicate acceptable depth or water
quality may not be able to be obtained.

6. Termination of Permits
Any permit issued pursuant to the requirements of this section shall

be valid for the term of one year from the date of issuance and void
thereafter unless sooner declared void by the Health Officer for failure
to comply with requirements stated herein.

7. Connection Required to a Public Water Supply System
When any existing well serving other than a private, single family

dwelling is found to produce water which does not meet current acceptable
water quality standards as Indicated in the National Primary Drinking
Water Regulations, or is a violation of construction or depth requirements
which cannot be brought into compliance, the owner shall be ordered to make
proper connection to an approved Public Water Supply System providing it is
available and reasonably accessible. Public water will be considered
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reasonably accessible when it is located within 200 feet of the property
to be served. Such connection shall be made within a time limitation
specified by the Health Officer but in no event shall that time period
be less than thirty (30) days.

8. Abandonment of Existing Water Supply Systems
When any existing well is abandoned or its use terminated, the entire

existing well casing may be ordered to be removed and/or sealed with
cement as determined by the Health Officer.

9. Rejection of Water Supply System
The Health Officer shall not approve any water supply system because

ofa but not limited to, one or more of the following conditions:
1. Where the property served is too small to maintain required

distances.
2. Where the proposed site is subject to flooding and/or within the

ten (10) year flood plain.
3. Where the well serving the premise cannot meet minimum depth

requirements.
4. Where water produced does not meet the current acceptable water

quality standards as indicated in the National Interim Primary
Drinking Water Regulations.

10. Inspection and Sampling Required
After the water supply system has been completed, but before it is

placed into operation or used for human consumption, it shall be Inspected,
sampled, and approved by the Health Officer. It shall be the responsibility
of the permit applicant or the well driller to notify the Health Officer
that the water supply is ready for inspection.

11. It shall be unlawful for any person to occupy, or permit to be occupied,
any premise which is not equipped with an approved water supply system as
provided for by these Regulations. Such water supply systems shall be con-
structed in accordance with the provisions of these Regulations.and water
produced must meet the current acceptable water quality standards as Indicated
in the National Interim Primary Drinking Water Regulations. Such premise may
be declared unfit for human habitation and may be so posted by the Health
Officer and ordered vacated.

12. Replaced, Altered, or Repaired Existing Buildings
Water supply systems may be made to conform to the full requirements of

these regulations when existing habitable buildings are substantially replaced,
altered, and/or repaired. Substantially replaced, altered, and/or repaired
shall mean a building in which repairs, alterations, or replacement costs
exceed 50% of the fair market value. -

13. New Use of Existing Buildings
At such time that a new use is proposed for an existing dwelling and/or

habitable building, the Health Officer may require upgrading of the water
supply system as deemed necessary.

14. Necessity of Permit Prior to Commencement of Construction
No person shall commence construction or otherwise allow commencement

of construction of any habitable building requiring an on-site water supply
system without first obtaining approval and a permit issued by the Health
Officer and/or his authorized representative.

Variances
With the written approval of the Health Officer* a well obtaining water

at a. depth of less than twenty-five (25) feet, but not less than fifteen (15)
feet may be approved for use in private, single-family dwellings providing all
of the following conditions can be satisfied:
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1. The well oust be capable of meeting the following isolation
requirements:

Isolation Distance Required (feet)
Well Depth (feet) Property Line Sewage Disposal System and Other

Sources of Contamination
<25-22% 75 75
<22%-20 75 _ 100
<20-17% 100 125
<17Js-15 100 150
Less than 15 ft. (No variance granted)

2. A written agreement shall be recorded with the Register of Deeds and the
Health Department indicating the depth of the well and the applicant's
agreement to keep said property at the size necessary to maintain approved-
isolation distances. Should the approved water supply be replaced with
another approved source not requiring Increased isolation, the Health
Officer, upon review of the changes, will declare a new statement of
recession to be filed with the -Register of Deeds.

3. Upon sampling of the water following completion of the water supply
systems, the Health Officer shall make a determination of acceptability
based on current acceptable water quality standards as indicated in the
Rational Interim Primary Drinking Water Regulations.

ARTICLE VIII.
SALE OR TRANSFER OF EXISTING DUELLINGS AND /OR HABITABLE BuTUHNGS

Prior to the sale or transfer of ownership of any existing dwelling and/or
habitable building, the owner or his designated agent shall contact and request the
Health Officer to sample the water produced by the existing on-site water supply system
and evaluate the existing on-site sewage disposal system. Evaluation results shall be
furnished to the purchaser and/or transferor as part of the transaction.

ARTICLE IX. NUISANCES

A. Authority
The Health Officer, after determining a nuisance or danger to the health and

lives of individuals exists, may order specific action to be taken to avoid,
correct, or remove said nuisance utilizing state and local health laws, rules,
regulations, or ordinances applicable thereto.

B. Nuisances Defined and Prohibited ~
The work "nuisance" as used in these regulations shall mean nuisance as

known to the common law and shall include public, private, and mixed nuisances.
Nuisances shall include, but not limited to, any condition where rubbish,
garbage, or vermin have an obnoxious, offensive, injurious, annoying, or
detrimental effect on or to the senses and/or health of persons, or when it
shall obstruct the comfortable use or sale of adjacent property.

C. Emergency Abatement
The Health Officer may take such action as may be Immediately necessary to

commence, the abatement of any nuisance if the public safety and health requires
such action. He may thereafter take such other action under Article I, Section J
as is necessary to complete the abatement of the nuisance. With permission
granted by the Board of Health and the Ottawa County Board of Commissioners or
by order of the court he may charge the cost of such abatement to the premises
and the owners and occupiers thereof.

D. Habitable Building and Premises
Every habitable building and every part thereof shall be kept clean and shall t



kept free from any accumulation of garbage or rubbish on the same, in .the yard,
court passages, areas or alleys connected therewith or belonging to the same.
The owner of every habitable building shall be responsible for keeping the entire
premises free from vermin except that the tenants or other occupants shall be
responsible for the cleanliness of those parts of the premises that they occupy
and control. All premises not included above shall be kept free from any
accumulation of garbage or rubbish in or on the same, to a degree that a nuisance
shall not exist to the detriment of public health. The owner or person in
responsible control of any habitable building or premise where a nuisance exists
in violation of this section shall be required to remove, abate, or correct the
conditions which constitute said nuisance.

E. Animals and Vermin
It shall be unlawful for any person to create or maintain a vermin, rodent,

or insect infested condition on premises owned or occupied by him. With
respect to all property within the jurisdiction of this Code, whenever, the
Health Officer shall'find an infestation of rodents, insects, or other vermin
detrimental to public health, or the potential for such infestation on or within
such property, the Health Officer may order the owner or other responsible person
to take whatever measures are deemed necessary to abate the condition. If such,
an order has not been complied with by the owner or other responsible person, the
Health Officer may utilize appropriate means at his disposal to abate the condition,
and the costs thereof shall be reimbursed by the owner of the property, or in an
event of a condition which in his opinion constitutes an immediate emergency, the
Health Officer may waive all notice and billing procedures and pay said costs
from designated County funds.

F. Dead Animals
It shall be unlawful for any person to allow a dead animnal(s) to remain

for over twenty-four (24) hours after death on premises owned or occupied
by him. Such animals shall be buried to a depth of four (4) feet at a
location approved by the Health Officer^ or as otherwise specified by the
Health Officer.

ARTICLE X. APPROVAL OF OTTAWA COUNTY
ENVIRONMENTAL HEALTH CODE AS REVISED.

A. Adoption and Approval
The preceding revised Environmental Health Code was adopted and approved

by action of the Health Committee of the Ottawa County Board of Commissioners
on September 21, 1982, and approved by action of the Ottawa County Board of
Commissioners on December 14, 1982.



Environmental Health Services Division

1990 Fee Schedule

( FOOD ESTABLISHMENT
Per establishment ~ $175.00
Temp. Food Est. $ 40.00

» - FOOD PLAN REVIEW
Ventilation $250.00

j Without ventilation $125.00

VENDING FOOD
^ Per location $10.00

Each machine . __ $2 .00

SUBDIVISION PLAT REVIEW
Per review $200.00

I each lot over 25 $ 2.00
Preliminary Site eval. $ 75.00

*CAMPGROUND
Per campground $ 25.00

I PRIVATE SEWAGE DISPOSAL PERMIT
> Single Family $ 80.00

Lagoon Construction $200.00
I Annual Lagoon inspection and evaluation $000.00

: 1 Repair Permit $ 35.00

i VACANT LAND EVALUATION
[ Per evaluation $ 35.00

, WATER/SEWAGE REAL ESTATE
I Per evaluation (both) $ 40.00

Per evaluation (water or sewer) $ 30.00
1 "
I PRIVATE WATER SUPPLY

Collection $ 30.00
I Permit $ 35.00

• NON COMMERCIAL WATER
Permit $ 75.00

' *PUBLIC POOL
Per pool $ 25.00

I PUBLIC SEWAGE DISPOSAL
Sys disc 400g/day $ 80.00

) 401-2000g/day $ 90.00
I Sys Discharge

2001-10,OOOg/day $100.00

j BOARD OF APPEALS
I Per appeal . $350.00

CURRENTLY SET BY STATE STATUTE



• E. H. Code Changes
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1 J and upon conviction thereof shall be punished by a
fine not exceeding five hundred dollars ($500) and/or 90 days in the
County Jail.

Pace 7 -

U. Sewage Treatment Stabilization Pond (Lagoon)

A shallow artificial constructed pond for the storage and treatment
of sewage.

Page 12

6. If a garbage disposal unit is planned or installed, or if toilet or
wastewater facilities are to be installed in the basement necessitating
a pump, one additional 800 gallon septic tank shall be required and an
increased absorption area may be required as determined by the Health
Officer.

Page 15

N. The above minimum area requirements are based upon a maximum residence
size of 1500 square feet. 100 additional square feet of bottom area
shall be added to these, footages for every additional 250 square feet
of house size.

Page 16

Q. Use of Sewage Treatment Stabilization Ponds (Lagoons)

Lagoons may be utilized as an alternative on sites with heavy, slowly
permeable soils which exceed the allowable percolation rates for a
conventional soil absorption system.

1. The lagoon shall be installed according to the guidelines developed
by the Ottawa County Health Department.

2. The applicant shall sign and file'the required property deed affidavit
agreeing to maintain said property at the minimum size necessary
to maintain the required isolation distances.

3. The applicant shall maintain the lagoon as required.
4. The applicant shall allow such inspections as deemed necessary by

the Ottawa County Health Department to ensure proper operation.
5. The applicant shall submit such annual inspection fees as required

by the Ottawa County Health Department.

Page 20

Article X. Approval of Ottawa County Environmental Health Code as Revised

A. Adoption and Approval
4

The preceding revised environmental health code and fee schedule was
adopted and approved by action of the Ottawa County Board of
Commissioners on December 10, 1985.

1 IOC.



ATTACHMENT E

Jacobusse's Refuse Service
A waste Management company

"~/,-/!f'/t/1 2700 N. 168th Avenue • Holland, Michigan 49423 • 616/335-5868
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Ottawa County Park Township
Section 15
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27<»0 N. 160th AVKNUE HOLLAND, MIC1I1G.«.N 49423 PHONE 335-5869

ProposG.a lagoon system

•/ 1
.? 2

- Kienz, '.Miles, read Johnsor.
- Holland Diecasting
- Chercetron

'X 100'
X 100'

r 3 70' X 100'
There nro ten feet between lagoons, with a distinct separation
to isr.urs no rising of moteriols.

The th^ec r'.onitoring vxclls to be installed fifty to sevanty-five
foet to the south, south-east, nrd south-west of the existing
li£oor. respectively.



FIGURE 2. Schematic showing layout of existing lagoon facility at
Jacobusse's Refuse Service Company, Holland.

/*/»/*/:;
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! :

I .

Fropose-i l----goori system

•'/. 1 ii-51 X 100'
ff 2 lj.51 X 100'
# 3 70 • -X 100'

- Hiens, Kiles, Head Johnson
- Holland Diccasting
- Chewctron •.

Thcro are ten feet between lagbons, with a distinct separation
to assure no ir.ixing of rviterials, ' '.

The three 2r;cnitcrinG wells to be installed fifty to sevanty-five
feet to the south, south-east, and south-west of the existing

respectively.
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(' r
MICHIGAN DEPARTMENT OF NATURAL RESOURCES

INTEROFFICE COMMUNICATION

October 17, 1979

TO: Brian Monroe, Resource Specialist, Oil and Hazardous Waste Section

FROM: Gerard J. Heyt, Jr., District Sanitarian, District 9

SUBJECT: Southwest Ottawa County Landfill, Ottawa County

Attached is a copy of the lastest analyses of groundwater samples collected
from the on-site monitoring/observation wells. The wells sampled are the
latest installed by Prein-Newhoff under contract with Ottawa County to evaluate
the groundwater contamination emanating from the landfill. They are located
approximately 150 feet east of Jacobassis and progressing southerly from
that point.

As previously discussed, none of the wells sampled showed the presence of
volitile hydrocarbons which negates the landfill's contribution to the
contaminated domestic well located at 2741 - 168th Avenue, Park Townsl;

If you have any questions, feel free to contact this office.

6JH:bjc
attachment

cc: D. Montgomery
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3o' ĉ tv'i'tŷ -̂ MM uĵ Jlx !**•'*! j£0d3/.0 j /£"oo
iVw«3-2-»*-iJ L̂x-on fiV*»*M̂ . lrf»-*-v_ i i i£d03/& {(&£?
Col) T_>r _fi7A*vA. '103' ' f o oaf g ' _ . -

!I04! ;f*oJ/»!

JI05J j ? 005̂ )

.'106! ! 1_ , __ _. _ __ ________ i _ _ i _____ i i _ __

1107! ! !

.'I OS! ! .'

!I09! ! !

!I10! ! !

DEP- ! LAB
TH ! NO.
FEET ! 2

! 00008

J5785
\ 578 C

J"~" ' ' 'JLl̂ y'̂

i____ i _______

i

i

i_ _ i _______

i

FERED REC

TEMP.
DEGREE
CENT.
00010

OXYGEN!
DIS. !
MG/L
00300

( Ph^
STAND.
UNITS |

^̂ ^̂ ^̂ _̂̂ F

£ff~

EIVED fi
LAB '-J

trC'UL. I •-'

8< SECT I

i ^l,

tOND7*"̂ BOD-5 /
25 C I TOTAL /

US/CM 1 MG/L If
00095/00310 \.

ZV?

?7c> fj>

-

EXAMINER l/̂ .

__f£
riii-ii.i«»ii »L.
C. O.D.f
LOW I
MG/L I

*~9'

/&<!>.
V
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;
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\

\
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UG/KG
393 1 1

.DDT

UG/KG
39306

_

DDT
P , P ' -
UG/KG
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ATTACHMENT F

_J
October 15, 1981

10s Wlliaa Marphy
Cziaiaal Investigation
Zinrirona*Btal Enforcement Division

l&QH: Brian Monroe, Water Quality Specialist
Kaergency Response and Waste Eauler Licensing Secti
Water Quality Division

SOSJICTz Hasta MaaagsaeaK of Michigan - Holland Division (formerly Jacobasaa'a

Daring oar Angeat 27, 1981 field invaatigatioa at the abova facility,
la an aetespC to locate allagad boriad drone of iadaacrial vute, aevaral
borings ware «ad® to appreadaa&aly aiaa foot ia dapCa. These borings
•ere takea is tba area of toe roadway indicated by information obtained
by yoo. All off those borings revealed that tbe aobgrada soil (sand)
was andiatarbed is a»pearaace. Bovevery ia toe roadvay area itaelf
tbe first esa to eso and a half feat of coil appears to be fill awterial
probably inteadad to iaygo7« tba road for oao by large tmeka trararaing
it. This fill layor eoafiainffid oatal ahavin3a» aetal scrap and had a
distinct oil odor sad oil eppoaraaea to it. A aaaple vaa collected
frca this laysr end saalysad (oea attached reanlta). As yea can a«a
three chloriaatod solToats iefilediog tricBlorootyhlene (TGS) were detected.

X sogjsaat that va oat op a tssotiBg or gat together as eooa aa possible
to detezadnffi cos east s£eg> ia this iarostigatioa. If yon have any qoeationa
please cc<3 EES>

ckr

T* tsep
Pile
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MICHIGAN DEPT. OF NATURAL RESOURCES, ENVIRONMENTAL LABORAJORY^
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January 28, 1982

Mr. Riltian J. Kozuh, Regional Engineer
Waste Munagenent, Inc.
Great Lake* Region
555 Metro Place, Horth
Suite 525
Dublin, Ohio 43017

Dear Mr. Kozuh:

As you are aware, the Department of Eatural Resources has be«n conducting
a series of investigations to determine if buried druas or other source*
of potential contamination exist on your corporation'a property. On
August 27, 1981 several borings were nade to approximately 9 feet in
depth. These borings were taken in and naar the driveway area between
the stored roll-off onito «t yo«r facility. In the roadway area itself,
it vats noted that the first 1-1% feet of soil appeared to be fill tutorial.
This fill layer contained Tsatal ohaviagft, natal scrap and had a distinct '•
oil odor and oil appearance to it. A sample vae taken of this eaterial
and the tnxjusntified analysis indicated 1,1,1-trichloroethane, trichloroethylene
and 1,2-dichloropropane present in this fill layer (copy enclosed).
This eassple was collected on the "A" lin« at the 19.5 foot Darker corresponding;
to the previous grid supplied to you after our Hay 13, 1981 site investigation.

A follow-up site investigation was conducted on Bovenber 12, 1981 to
ascertain the presence of contanin«nt» on the site by re-taking a soil
cample near the sane approximate location at 3 depths fboring 1 in
attached analyses). As can be seen, trichloroethylene (TCE) was present
at two of the depths. The traits of neaoureawnt on the analysis sheets
are aicrograas par kilogram or parts per billion. Borings 2, 3 and
4 taken at surface locations elsewhere in the vicinity of the roll-off
units revealed no chlorinated solvents present.•\

Based upon the finding of trichloroethylene at boring 1, the Depsrtoent
of Natural Resources is requiring the following by March 1, 1982.

1. A oonitoring well be installed at this location. A 4-5 foot stainless
steel screen should be used and should be set vith the top of the
screen 1-2 feet below the water table surface.



; ' January 28, 1982
Page 2

~j ' 2. When the well ia properly installed, please contact we at (517)
j ' 373-2794 ao that a split aaaple «ay be taken fro* this well for

analyaia.

If yoo have any questions feel fr«e to contact me at (517) 373-2794.

Sincerely youre,

WATER QUALITY DIVISION

fc
Lan Monroe

Water Quality Specialist
Emergency Response and Waste Hauler
Licensing Section

BMrticr
Enclosure
cc: J. Iwcaa-Wast* Management, Holland

H. Marphy
R. Noyce
D. Montgomery
D. Dennie
T. Leep
File

&•\



•L C C
Waste Managamant, Inc.
Ohio District Office
J33 Frank Road
Columbus. Ohio 43223
614/272-0066

March 1, 1982

Mr. Brian Monroe
Department of Natural Resources
Water Quality Division
Stevens T. Mason Building
Box 30028
Lansing, MI 48909

Dear Mr. Monroe:

' I am in receipt of your January 28, 1982 letter and the analytical results from your
borings of November 21, 1981. As I understand your letter and the soils analyses, you
sampled the roadway at Jacobusse's at three locations along a 60-foot east-west line,
and you took a sample from a fourth location just north of the roadway. One of the
roadway sampling locations was sampled at three depths (1A, IB, 1C): one surficial
(0"-6M); one intermediate (48"-54M); and one deep (96"-102M). The other two roadway
locations (2 and 3) and the off-road location (4) were sampled only surficially.
The analytical reports indicate you conducted gas chromatographic scans of the soil
samples with detection of no purgable organics in any samples except from location 1.
In the surficial sample the analysis shows 33 parts per billion (ppb) of trichloroe-
thylene; in the intermediate zone, no detectable presence; and in the lower zone,
7 ppb of TCE.
I trust I have accurately restated the analytical findings.
Your letter goes on to say that Michigan Waste Systems, Inc. is required to establish
a groundwater monitoring well at some unspecified location by March 1. Presumably
your intent is to locate the well near sampling location 1.
Before we can respond to your requirement we must ask you for more rationalization of
both the requirement and the authority under which it is made. As we read the data it
is simply too insignificant to serve as the basis for another groundwater monitoring
well. (You are probably aware that Prein and Newhoff has already established a
monitoring well approximately 75 feet away and downgradient from your location 1).
Once you receive this letter, give me a call so we can discuss your findings further.

Sincerely,

Matt Dayies
Environmental Specialist > '
Regional Environmentalist Management Department

John Baker '•• -̂t -
Rich Evenhouse
Ray Kellas
Jeff Diver
Bill Kozuh/File: Jacobusse's



STATE OF MICHIGAN ATTACHMENT G

NATURAL RESOURCES COMMISSION

IHOMAS J ANDERSON
E R CAROLLO
MARIENE J FLUHAHTY

STEPHEN F MONSMA
O STEWART MYERS
RAYMOND POUPORE
MAF1RY H WHITELEY

JAMES J. BLANCHARD, Governor

DEPARTMENT OF NATURAL RESOURCES
RONALD O. SKOOG. Director

350 Ottawa Avenue, N. W.
Grand Rapids, Michigan 49503

December 12, 1984

Mr. Jeff Passeno
Waste Management, Inc.
22200 W. Nine Mile Road
Southfield, Michigan 48034

Dear Mr. Passeno:

Re: Jacobuse Refuse Service
Ottawa County

This correspondence is intended to confirm our telephone conversation of
December 11, 1984, relative to groundwater and tank sampling at Jacobusse's
located in Holland, As discussed, we are tentatively scheduled to sample
monitoring wells on January 22, 1985, which are upgradient and downgradient
of the old sludge lagoons as wells as the building area. In addition, at least
three underground tanks which exist at the facility will also be sampled.

At the present time I anticipate sampling approximately four wells in the
vicinity of the lagoons and up to five in the vicinity of the plant. The wells
associated with the lagoons will be analyzed for dissolved metals and those
around the building, including the tanks, will be analyzed for trichloroethylene
and some for dissolved metals.

If you have any questions, or wish to discuss this matter further, feel free
to contact this office.

Sincerely

Gerard J. Hej
.District Supervisor
Groundwater Quality Division
(616) 456-5071

GJH:bjc

RIO.? 6-1
1 H/l

.i 1



STATE OF MICHIGAN

NATURAL RESOURCES COMMISSION

THOMAS J. ANDERSON
E R CAROLLO
MARLENE J. FLUHARTY JAMES J. BLANCHARD, Governor
STEPHEN F. MONSMA

o STEWART MYERS DEPARTMENT OF NATURAL RESOURCES
PAYMOND POUPORE
HARRY H. WHITELEY RONALD 0. SKOOG, Director

350 Ottawa Avenue, N. W.
Grand Rapids, Michigan 49503

May 21, 1985

Mr. Jeff Passeno
Waste Management, Inc.
22200 W. Nine Mile Rd.
Southfield, MI 48034

Dear Mr. Passeno:

Enclosed are the results of the samples collected on January 31, 1985, at
the Jacobusse's site in Holland, Michigan and a map with the monitoring well
locations. Mr. Heyt and I will be available Thursday, May 30, 1985, to discuss
these results with you and to review the status of various Waste Management
facilities in the Grand Rapids District.

If you have any questions regarding these results, feel free to contact me at
this office. Otherwise, we'll see you Thursday, May 30th.

Sincerely,

Marge Spruit
Water Quality Specialist
Groundwater Quality Division
(616) 456-5071

MSrbjc

enc.
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Monitoring Well #23

Monitoring Well #24

Jacobusse's #1

Monitoring Well #43

Monitoring Well #42

Monitoring Well #51

Monitoring Well #50
3

Underground tank

Conductivity 2
umhos/cm pH

ANALYTICAL RESULTS'
OF SAMPLES COLLECTED AT

Jacobusse'-s
Holland, Michigan
January 31, 1985

Arsenic, Cadmium, Chromium, Copper,
Dissolved Dissolved Dissolved Dissolved

Nickel, Lead,
Dissolved . Dissolved

Pugeable
Aromatic

Zinc, Purgeable Hydro-
Dissolved Halocarbons carbons

1320

554

107

179

681

170

191

™

7.2 .7

7.3 4.5

7.5 K .5

9.4

8.7 3.3

7.8 K .5

7.9 .9

~~ —

K 20.0 K 50.0 K 20.0 K 50.0 K 50.0 4100 K 1.0 K 5.0
1 .2 dichloro-
ethane K 3.0

30.0 " 190.0 3900 K 1.0 6.1
1.2 dichloro- Benzene
ethane K 10.0

K 20.0 " K 50,0 2700 K 1,0 K 5.0

« H i! u "no " '*
II M U M 13QQ „

" " " '•' " 430 u "

11 i' «' w u 22Q " "

_ Methyl ene Toluene
Chi gri.de j ethyl r
1.1,1 tri-c benzene

chloroethane xylene

K = less than
1 results in ug/1 unless noted
2 holding time exceeded
3 results qualified, not quantified



Mi ch i qan D e p ar t.men t of Mat ur a 1 Resour ces

E n v i r o n m B n t. a 1 L a b o r a t o r y

Inorgan!c Uni t

Log tt 548.1 Sampling Location; JACOBLJSSE'S - HOLLAND Matrix: WATER

Send Results To: M. SPRUIT, 8WQD Received 85-02-0:1.

Pro.j Code GC GWQD COMPLIANCE

Lab # 45167 To 75* 8 Samples Priority II

FIELD FILTERED AND PRES
Cost Code 00*00*0000*000000000 Approx Cost $ 736.00



19-Fa!)-84
li.fCHIGAN DEPARTMENT OF NATURAL RESOURCES

ENVIRONMENTAL LABORATORY

LOS # LflB ELEMENT

5481
5481

V> 5*81
li/f 5481
^ 5481

<V'' 5481
V 5481

5481
5481

5481
5481
5481

ft 54S1

VJ 5431
$ 5481
^ 5481

5481
348 1

5481
5481
5481

(Vj 5431
r\i 5481
V 5481
^ 5481
^ 5481

5481

5481
5481

, 5481
^ 5481
^J 5431
^ 5481
^< 5481

5481
5481

Vs. 5*81
'h ' 5481
••"5431

V ;

$ 5481
Cv 5431

vi§ 5481
*y 5481

'̂ ' 5431
54B1

45167
45167
45167 D
45167 D
45167 D
45167 D
45167 D
45167 D
45167 D

45168
45168
45168 D
45168 D
45168 D
45168 D
45163 D
45168 D
45168 D

45169
45169
45169 D
45169 D
45169 D
45169 D
45169 D
45169 D
45169 D

45170
45170
45170 D
45170 D
45170 D
45170 D
45170 li
45170 D
45170 D

45171
45171
45171 D
45171 D
45171 D
45171 D
45171 D
45171 D
45171 D

CONDUCTIVITY
PH
ARSENIC
CADMIUM
CHROMIUM
COPPER
NICKEL
LEAD
ZINC

CONDUCTIVITY
PH
ARSENIC
CADMIUM
CHROMIUM
COPPER
NICKEL
LEAD
ZINC

CONDUCTIVITY
PH
ARSENIC
CADMIUM
CHROMIUM
COPPER
NICKEL
LEAD
ZINC

CONDUCTIVITY
PH
ARSENIC
CADMIUM
CHROMIUM
COPPEF
NICKEL
LEAD
ZINC

CONDUCTIVITY
PH
ARSENIC
CADMIUM
CHROMIUM
COPPER
NICKEL
LEAD
ZINC

RESULTS

INORGANIC UNIT

N TTCi I 3

HT
K
K
K
K
K
K

HT

K
K
K
K
K

HT

K
K
K
K
K

HT

K
K

K

HT
K
K
K
K
K
K

170.0
7.8
.5

20.0
50.0
20.0
50.0
50.0
430.0

191.0
7.9
.9

20.0
50,0
20.0
50.0
50.0
220.0

1,320.0
7.2
.7

20.0
50.0
20.0
50.0
50.0

4,100.0

554.0
7.3
4.5
20.0
50-:)

30.0
50.0
190.0

3,900.0

107.0
7.5
.5

20.0
50.0
20.0
50.0
50.0

2,700.0

UflHQS/CM
PH
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

UMHQS/CM
PH
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

UMHDS/CM
PH
UG/L
UG/L
UG/L
UG/L
UG/L
U5/L
U6/L

UMHOS/CM
PH
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

UMHOS/CM
PH
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

EXAMINER

ANALYSIS

TOTAL
TOTAL
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED

TOTAL
TOTAL
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED

TOTAL
TOTAL
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED

TOTAL
TOTAL
DISSOLVED
riSSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED

TOTAL
TOTAL
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED

/u*
MATRIX

WATER
WATER
WATER
WATER
WATER
WATER
HATER
HATER
WATER

WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

WATER
WATER
WATER
WATER
WATER
WATER
WATER
HATER
WATER

WATER
WATER
WATER
WATER
WATER
HATER
WATER
WATER
WATER

4*M.
RUN

125
125
170
00519
00519
00519
00519
00519
00519

125
125
170
00519
00519
00519
00519
00519
00519

125
125
170
00519
00519
00519
00519
00519
00519

125
125
170
00519
00519
00519
00519
00519
00519



nlCHIGAN DEPARTMENT OF NATURAL RESOURCES
ENVIRONMENTAL LABORATORY

LOS Lfi9 * ELEMENT

5431
5431

fu 5481
y 5481
'̂"" 5481
,-j 5481
A' 5481

5481
5481

5481
5481

,\/ 5481
v' 5481

"vf" 5481
':k 5481
t? 5481
x 5481

5481

5481
•Ay/ 548 I

.-<; 5481
\^ 543 !
•̂  5481

5481
5481

45172
45172
45172 D
45172 D
45172 D
45172 D
45172 D
45172 D
45172 D

45173
45173
45173 D
45173 D
45173 D
45173 D
45173 D
45173 D
45173 D

45175 D
45175 D
45175 D
45175 D
45175 D
45175 D
45175 D

CONDUCTIVITY
PH
ARSENIC
CADMIUM
CHROMIUM
COPPER
NICKEL
LEAD
ZINC

CONDUCTIVITY
PH
ARSENIC
CADMIUM
CHROMIUM
COPPER
NICKEL
LEAD
ZINC

ARSENIC
CADMIUM
CHROMIUM
COPPER
NICKEL
LEAD
ZINC

RESULTS

INORGANIC UNIT

U N I T S

HT
K
K
K
K
K
K

HT

K
K
K
K
K

K
K
K
K
K
K
K

179.0
9.4
.5

20.0
50.0
20.0
50.0
50.0
110.0

681,0
8.7
3.3
20.0
50.0
20.0
50.0
50.0

1,300.0

.5
20.0
50.0
20.0
50.0
50.0
50.0

UKHOS/CH
PH
US/L
LIG/L
U6/L
UG/L
UG/L
UG/L
UG/L

UMHOS/CM
PH
UG/L
UG/L
UG/L
UG/L
UG/L
US/L
UG/L

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

FXANINER

ANALYSIS

TOTAL
TOTAL
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED

TOTAL
TOTAL
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED

DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED

v.fr,:.

MATRIX

WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
HATER

WATER
WATER
WATER
WATER
WATER
WATER
WATER
HATER
HATER

WATER
HATER
WATER
WATER
WATER
WATER
WATER

RUN *

125
125
170
00519
00519
00519
00519
00519
00519

125
125
170
00519
00519
00519
00519
00519
00519

170
00519
00519
00519
00519
00519
00519
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Monitoring Well #23

Monitoring Well #24

Jacobusse's #1

Monitoring Well #43

Monitoring Well #42

Monitoring Well #51

Monitoring Well #50
3

Underground tank

Conductivity
umhos/cm pH*

1320

554

ANALYTICAL RESULTS
OF SAMPLES COLLECTED AT

Jacobus, se'-'s
Holland, Michigan
January 31, 1985

Arsenic, Cadmium, Chromium,
Dissolved Dissolved Dissolved

Copper, Nickel, Lead, Zinc,
Dissolved Dissolved Dissolved Dissolved

Pugeable
Aromatic

Purgeable Hydro-
Hal ocarbons carbons

7.2

7.3

.7

4.5

107

179

681

170

191

7.5

9.4

8.7

7.8

7.9

K .5

u

3.3

K .5

.9

K 20.0 K 50.0 K 20.0

30.0

K 20.0

K 50.0 K 50.0

190.0

K 50, Q

4100 K 1.0
1.2 dichloro-
etharie K 3.0

K 5.0

3900

27QQ

no.
13QQ

430

K 1,0
1 .2 dichloro-
ethane K 10.0

K 1 ,Q

n

•I

••

6.1
Benzene

K 5.0
*u «

" "2
o
0
c

i> ;
0
o

" !

Methylene

tri>
cbloroetna,ne

Tpluene
ethyl r
benzene
xylene

K = less than
1 results in ug/1 unless noted
2 holding time exceeded
3 results qualified, not quantified
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__
M/8-?,
M A T R I X ." HATER

ilJL'UIGM DF Ol: MiUML fJEiWJiiftii ENVIRONMENTAL LABOR'
AilALVSiS REDUEST SHEET '

*^ *e
ES/ NO - INFO ON BACK

«!» SAFETY NARN1NB «•**•

::;;==;=:=

!LAB USE ONLY ! »! FIELD ID OR DESCRIPTION ! SftHPLE INFORMATION ! YY/MM/DD ! HH:MM !

/g5167~;.01! 20'

45168 !02! yyitJ
£5169 !«3!

45170 !04!

35171'Sr
24

..:..£
45173 !07! 42*

(j 45174!OB'
[45175 '09!

of r»ree«. loldla,
,— 30 i•

ORGANIC

P01 11 HALOCARBONS,...

P02

CBN

OA

12 AROMATIC HC.,..

£_2 3 4 5 6 7 Q]9jlO

Qj_3_456 76010

*3 CL HC.PEST fcPCB.l 2 3 4 5 4 7 3 9 10
I6PHTHALATES 1 2 3 4 5 6 7 B 9 10
87 PNA 1 2 3 4 5 6 7 B 9 10

88 PHENOLS.

. 1 2 3 4 5 6 7 8 9 1 0
, 1 2 3 4 5 6 7 8 9 1 0

1 2 3 4 5 6 7 B 9 10

.1 2 3 4 5 6 7 0 9 10

06 OIL & 6REASE-IR....1 2 3 4 5 6 7 Q 9 10
OIL !< 6REASE-BRAV..1 2 3 4 5 6 7 B 9 10

1 2 3 4 5 6 7 8 9 10
i o i t * !. •> a o t.i

1 2 3 4 b .'. 7 8 9 10
1 ? 1 i -\ A 7 B 9 Irt

1 2 3 4 5 6 7 0 9 10
1 ? T l ' i / i 7 0 9 l f t

1 2 3 4 5 4 7 0 9 10
.1 2 3 4 5 6 7 Q 9 10

INORSftHIC

MAD FIELD FILTERWE8.J
HD LAB. FILTRATION

HA >A HR It A I/

CD CR CiJ NI PB ZN.J
HS OCURY

GENERAL CHEMISTRY

J^2 3 4 5 6 7]B 9 10 DO DISS OXYGEN.... 1 2 3 4 5 6 7 8 9 10
1 T T i U l l O Q I f t

g^l u-KHUS ND.-I..I 2 3 4 3 6 / 0 7 10
1 9 7 1 ^ A 7 0 0 ( f t DTC.UC ICCI O t i ^ i 7 B O t r t

|?3 4 5 4 7l8(9)lO RES-TF (TDSI... 2 3 4 5 i 7 B 9 10
1 2 3 4 5 6 7 8 9 10 23 5 6 7 8 9 10

AS ARSENIC, U . 3 4 5 6 7lfl(9JlO BOD TOT 5 DAY. 23 5 6 7 8 9 10
SE SELENIUM
SB ANTIMONY
OTHERS (CIRCLE)
AG AL BA DE CO FE..
LI KN m 11 V
niQiJAPF" rn

1 CR CU HI Pfl

(jjw}>Hr pnnDurTflncE-..r
CL S04 TOTAL ALK...
FLUORIDE

-iwn- rn^=
CA MG M K -DISS.

KB BRINE (CIRCLE)
1 CL 304 3R
' ftLk' HC03- C03*. .
' CA f!S KA K

1 2 3 4 5 6 7 8 9 10 BOD CARB 5 DAY. 23 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10 23 5 6 7 8 9 10

___ _.._______..__ _ _ _ _ _ __£._. _ _ _ _ _ _ _

t ? ^ i S A 7 3 9 i n R& rnn ? ^ s A 7 R 9 in
1 2 3 4 5 6 7 8 9 1 0 T O C 2 3 5 6 7 8 9 1 0
1 2 3 4 5 6 7 8 9 10 N03+NG2 NH3..,. 2 3 4 5 6 7 8 9 / 0
1 2 3 4 5 6 7 8 9 10 KJEL N, TOT P.. 2 3 4 5 6 7 8 9|lO

1̂ 1"! PHtNULlLb / J 4 3 & / H 9 1 0
L2_L_5J_i?8 9 10 2 3 4 5 6 7 8 9 10

2 T ~ A 7 0 0 tft -——-_——---_____—______.___ -0 3 0 / 0 7 IV - -___-—-_____—_—--———__- _

23 5 6 7 8 9 10 63 TOTAL CN 1 2 3 4 5 6 7 8 9 10

23 5 6 7 8 9 10 FREE CN .1 2 3 4 5 6 7 8 9 10
7 1 " l A T f l Q I O

23 5 6 7 8 9 10 BC FECAL COLI 2 3 4 5 6 7 8 9 10
TfiTAi rnn ? "\ 4 *5 & 7 9 9 10

2 3 4 5 6 7 B 9 10
1 7 ^ l 5 A 7 R 9 1 r t — -« -- - —

2 3 4 5 6 7 8 9 10 CA CHLOROPHYLL.... 2 3 4 5 6 7 8 9 10
2 3 4 5 6 7 B 9 10 2 3 4 5 6 7 B 9 10



LflBtt 45167

LflBtt 4516?

LflBtt 45168

LflBtt 45168

KICH DNR ENVIRONMENTAL LRB
0 R Gi fl NIC R E S U1... T S F 0 R I... fl B L 0 G tt 5 4 81

- .
- u ••!!!. ••••!....

U3/L

SCflN 1

1,08 Detect ion

SCflH

5, 80 Detect ion 1 ii viit

us/L SCflN 1

1,00 Detection

SCflH

5,00 Detection linit

COMMENTS

COMMENTS

COMMENTS

COMMENTS

LflBtt 45169

LflBtt 45169

WL SCflN 1

1 *£~ DICHL 0 R0 E T H flN E

1.09 Detect ion limit

u*. •-I.. SCflN 2

5,,80 Detection Unit

COMMENTS

INT K3

COMMENTS

LflBtt 451?0 U";ii/L. SCflN 1

1*2 DICHLQRQETHRNE

1,, 08 Detect ion lir-iit

COMMENTS

INT K10



LflBtt 45179

LRB LOG tt5481 corn.

u";;i/L. SCflN 2

6.10 BENZENE

5.00 Detect ion limit

COMMENTS

LflBtt 45171

LflBtt 45171

LflBtt 45172

LflBtt 45172

SCFlN 1

1,06 D e t e c t i o n

us •••'I... SCRH 2

5,90 Detection l i m i t

SCflH 1

1,80 Detection l i m i t

U'':l/l... SCflN 2

5,, 90 Detection l i m i t

COMMENTS

COMMENTS

COMMENTS

COMMENTS

LflBtt 45173

LflBtt 45173

u •<;?/!.. SCflN 1

1,00 Detection l i m i t

U9/L SCflN 2

5.00 Detection l i m i t

COMMENTS

COMMENTS



L.RB LOG M5481 cont .

LflBtt 45174

LflB# 45174

u-3/L SCflN 1

METHYLENE CHLORIDE
1*1*1-TRICHLQROETHflNE

Detect ion 1 i m i t

U'":!!'1'' I.... bL'flri d.

TOLUENE
ETHYLBENZENE
XYLENE

Detection l i m i t

COMMENTS

M

COMMENTS

M
M
M

L FIB It 45175

LflBtt 45175

ug/L SCflN 1

1,08 D e t e c t i o n l i m i t

U9/L SCflN 2

5,08 Detection l i m i t

COMMENTS

COMMENTS

Unless noted above under COMMENTS* analyses were
F.' e r t" o r m e d f o r t h e c o m P o u n d s o n a 11 a c h e d s c a n 1 i s t.
Concentrations are rounded to S significant figures.

FEB 81985,



ATTACHMENT Hi/
Waste Management of North America, Inc.
Mideast District Office
22180 West Nine Mile Road
Southfield, Michigan 43034
313/352-7840

December 31, 1985

Mr. Richard Rudolph
Michigan DNR, Site Assessment Unit
Remedial Action Section
Groundwater Quality Division
Stevens T. Mason Bldg. 'luu-ni-i••••-•• ,.,iu'
Allegan & Pine Streets
Lansing. MI 48909

RE: November, 1985 Proposed Priority List Michigan Act 307
(Michigan Environmental Response Act)
Jacobusse Refuse, Ottawa County

Dear Mr. Rudolph:

The subject proposed listing indicated that the Jacobusse Refuse was last:
scored in October, 1984. Since that score date, specific remedial investiga-
tions and actions have been taken at the facility. The nature of these invest-
igations is detailed in the attached report prepared by Dell Engineering,
Holland, Michigan. Additionally, attached is groundwater monitoring results
from January, 1985.

Waste Management. Inc. (the facility owner) requests that the Department:
re-score the facility incorporating the enclosed information. This information
establishes that no specific impact from the facility has been documented and
that the potential sources of contamination at the site (e.g.. underground
storage tanks) have been properly removed.

Should you require additional information in your re-scoring of this facility,
please feel free to contact me.

Very truly yours.

W. JeSf rateseno, P.E.
District Engineer

WJP/lab

cc: Gerald Heyt



ORGANIC SCAN LIST
MATRIX: WATER
OCTOBER 1984

SCAN 1 - Purgeable Halocarbons

Bromodichloronethane
Bromoform
Carbon tetrachloride
Chlorobenzene
Chloroform
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene

1,2-Dichloroethene (cis & trans)
1,2-Dichloropropane
1,3-Dichloropropene (cis & trans)
Methylene chloride (request only)
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

SCAN 2 - Purgeable Aromatic Hydrocarbons

Benzene
EthyIbenzene
Styrene

Toluene
Xylene isomers (o, m, and p)

SCAN 3 - Chlorinated Hydrocarbons, PCBs & Organochlorine Pesticides

Aldrin
*Aroclor 1016
*Aroclor 1221
*Aroclor 1232
Aroclor 1242
*Aroclor 1248
Aroclor 1254
Aroclor 1260
*Aroclor 1262
*Aroclor 1268
g-BHC (lindane)
BP-6 (PBB)
a-Chlordane
g-Chlordane
2-Chloronaphthalene
4,4'-DDD
4,4'-DDE
;1,4'-DDT

4,4'-DDT
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Heptachlor
Heptachlor epoxide
Hexabromobenzene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Methoxychlor
Mirex
Octachlorocyclopentene
Pehtachloronitrobenzene
*Toxaphene
1,12,4-Trichlorobenzene
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CTV^ ENVIRONMENTAL
C f Vf TESTING

arameters

P Metals

admium

3 and CERTIFICATION
DATA MANAGEMENT SUMMARY REPORT

(DM-1H) - History of All Parameters Present, Selected Sample Point
Chain of Custody Data Required for ETC Data Management Summary Report

see B.SOW WASTE MANAGEMENT, INC. . 000 s«e B,IOW

ETC Sample No. Company Facility Sample Point Date

m

Units

ug/1

W Met. . Pest. , & Herb.

admium
odium

W Conventional

ug/1
ug/l

hloride mg/1
itrate as N mg/1
ul fate as S04 mg/1
otal Organic Carbon mg/1
otal Organic Carbon mg/1

Is .aneous Parameters

Icarbonate as CaC03 mg/1
slcium ug/1
lemical Oxygen Demand (COD) mg/1
>pth to Water Feet
ignesium ug/1
>ecific Conductance (Field} urn/cm
>ecif ic Conductance (Field) urn/cm
•mperature Deg. C
>11 Depth Feet
\ (Field) std
{ (Field) std

February 25. 1905
Page 1

Sample Points, Sampling Dates, and ETC Sample No.'s

W 01
850131
G7053

4

4
2000

2.9
0 .12

16
3
3.2

36
20000

1 1
17

2700
85.6
77.6
4

18
7.8
7.62

-
tnot««: BMDl_>B«l0w od O«t«etion Li r not d*1«ct«d



CTTT/^ ENVIRONMENTAL
C 1 XX TESTING

P; eters

2 and CERTIFICATION ' "

DATA MANAGEMENT SUMMARY REPORT
(DM-1H) - History of All Parameters Present, Selected Sample Point

Chain of Custody Data Required for ETC Data Management Summary Report

see eeiow WASTE MANAGEMENT , INC . 000 s« B*IOW
ETC Sample No. Company Facility Sample Point Date

Units

\
PP Volatile Compounds
II
Trichloroethylene

1
PP Metals
i
Cadmium
Lead

ug/1

ug/1
ug/1

1
GW Met. , Pes t . . & Herb.

Cadmium
Lead
Iron
Sodium

1
G jnventionals

ug/1
ug/1
ug/1
ug/1

Chloride mg/1
Total Organic Carbon mg/1
Total Organic Carbon mg/1

Miscellaneous Parameters

Ammonia as N mg/1
Bicarbonate as CaC03 mg/1
Calcium ug/1
Chemical Oxygen Demand (COD) mg/1
Depth to Water Feet
Magnesium ug/1
Specif ic Conductance (Field) urn/cm
Speci f ic Conductance (Field) urn/cm

February 25. 1985
Page f

Sample Points, Sampling Dates, and ETC Sample No.'s

W 23
850131
G7052

10

4
)00

4
100

6700
61200

37
14
14

56
530

72700
43
14

24900
787
871

; ' - "i '. i i ' ' '



ENVIRONMENTAL
TESTING and CERTIFICATION

DATA MANAGEMENT SUMMARY REPORT
(DM-1H) - History of All Parameters Present, Selected Sample Point

February 25. 1985
Page 2

Chain of Custody Data Required for ETC Data Management Summary Report

See 6elow WASTE MANAGEMENT , INC. 000 See Be l ,
ETC Sample No. Company Facility Sample Point Date

Par ters Units

Sample Points, Sampling Dates, and ETC Sample No.'s

W 23
850131
G7052

Temperature
Well Depth
pH (Field)
pH (Field)

Deg. C
Feet
std
std

7
55
7.06
6.94

otnot«s: BMDL = B«low Method Detect ion Limi t NO = Pa.-3meter noi de tec ted '-^Piramelet not 1



CTf* ENVIRONMENTAL
C 1 W TESTING and CERTIFICATION

DATA MANAGEMENT SUMMARY REPORT
(DM-1H) - History of All Parameters Present, Selected Sample Point

Parameters

PP Metals

Phenolics. Total

S-e

ETC

Chain of Custody Data Required for ETC Data Management Summary Report .

»*iw: •: WASTE MANAGEMENT, INC. 000 ., .^:. . ;̂ ;; • / . , ' . ' s.. B.J«. ;'
Sample No. Company Facility .'. ' ' " • ' . Sample Point Date

: Unit 9

ug/1

GW Met. . Pes t . . & Herb.i1
Iron
Sodium

GVI Conventionals
I
Chloride
Sulfate as S04
Phenolics, Total
Total Organic Carbon
Total Organic Carbon

U9/1
ug/1

mg/1
mg/1
mg/1
mg/1
mg/1

t-' llaneous Parameters

Ammonia as N
Bicarbonate as CaC03
Calcium

mg/1
mg/1
ug/1

Chemical Oxygen Demand (COD) mg/1
Depth to Water
Magnesium
Specific Conductance
Specific Conductance
Specific Conductance
Specific Conductance
Temperature
Well Depth
pH (Field)
pH Field)

Field
Field
Field
Field

Feet
ug/1
urn/cm
urn/cm
urn/cm
urn/cm
Deg. C
Feet
s td
std

February 25, T 9 8 5
Page 1

Sample Points, Sampling Dates, and ETC Sample No.'s

W 24
850131:
G7051

4000

6600
9200

11
4
4

16
16

18
240

36300
38
15.6

19100
376
378
375
379

5
36

7.09
7.21

• ' • • - , . :• '•• • ' •• . 1 I 1

Footnot««: BMDL-8tlow D«t«ctron Lir NO*P«r«m«1«r not d«t«et«d •-'•Param«t«r not t««t*d

- .



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

DATA MANAGEMENT SUMMARY REPORT
(DM-1H) - History of All Parameters Present, Selected Sample Point

February 25. 1985
Page 2

Chain of Custody Data Required for ETC Data Management Summary Report

". V--y.::.':V.:. " "' 000 '' " • • ' " • • ' : ' • ' !Se« B.ITW WASTE MANAGEMENT, INC.
ETC Sample NO. Company Facility Sample Point

S«e Below

Date

Sample Points, Sampling Dales, and ETC Sample No.'s

^meters Units

W 24
850131
G7051

pn (Field)
pH (Field)

s td
std

7.24
7.25

«: BMDL«B«iow Method i •m«i«r noi d«t«ct»<S ' -'-P»r»m« t«r not t*at«d



nV** ENVIRONMENTAL

'araroefers

'P Metals

'henolics. Total

DATA MANAGEMENT SUMMARY REPORT
(DM-1H) - History of All Parameters Present, Selected Sample Point

Chain of Custody Data Required for ETC Data Management Summary Report

see fteiow WASTE MANAGEMENT . INC. ' . ' : : • . . / . ; 000 . V : ... ". , . .-. ; : s« **>°«
ETC Sample No. Company Facility Sample Point Date

Units

ug/l

iW Met. , Pest . . & Herb..

•odium

!W Conventionals

:hloride
litrate as N
ul fate as S04
henolics. Total

ug/1

mg/1
mg/1
mg/1
mg/1

otal Organic Carbon mg/1
otal Organic Carbon mg/1

is laneous Parameters

alcium ug/1
hemical Oxygen Demand (COD) mg/1
epth to Water Feet
agnesium ug/1
pecific Conductance (Field) urn/cm
pecific Conductance (Field) urn/cm
emperature
ell Depth
H (Field)
H Field

Deg. C
Feet
std
std

February 25, 1985
Page 1

Sample Points, Sampling Dates, and ETC Sample No.'s

W 30
850131
G7055

23000

4000

7.6
0 . 1 2

23
23

3
2.7

21000
6

16.7
5010

127
129

8
55

8.24
8.21

1

.,/v//•> /
~'<7

c;.r-- ^ ic

^ f
1
•

1

^

>tnot*C BMDL*8«'Ow Method O«t«ction ND-P«ram«t*r not d«t*ct*d ' -'"P«r*m« t«r no* t««t*d



ENVIRONMENTAL
~~ C 1 W TESTIN(

Pai ters

3 and CERTIFICATION '
DATA MANAGEMENT SUMMARY REPORT

(DM-1H) - History of All Parameters Present, Selected Sample Point
Chain of Custody Data Required for ETC Data Management Summary Report

See Seiow WASTE MANAGEMENT , INC . 000 see B^IOW

ETC Sample No, Company Facility Sample Point date

Units

I
GW Met. . P e s t . , & Herb.
i1
Sodium

1
GW Convent ionals

ug/1

Chloride mg/1
Nitrate as N mg/1
Sul fa te as S04 mg/1
Total Organic Carbon mg/1
Total Organic Carbon mg/1

Miscellaneous Parameters

Ammonia as N mg/1
Bicarbonate as CaC03 mg/1
Ca* 'Jm ug/1
Chv jal Oxygen Demand (COD) mg/1
Depth to Water Feet
Magnesium ug/1
Specif ic Conductance (Field) urn/cm
Speci f ic Conductance (Field) urn/cm
Temperature Deg. C
Jell Depth Feet
DH (Field) std
:>H (Field) std

February 25, 1985
Page 1

Sample Points, Sampling Dates, and ETC Sample No.'s

W 42
850131
G7049

36900

39
0 . 3 8
4

10
10

0 . 0 7
190

83900
27
10

20400
472
470

8
42

8.53
8.58

•

i

ow M«ihod Detection Limit = Par ameter not d«tec ted '-^Parameter not t es ted



r-TY* ENVIRONMENTAL , , ,

Parameters

DATA MANAGEMENT SUMMARY REPORT
(DM-1H) - History of AH Parameters Present, Selected Sample Point

Chain of Custody Data Required for ETC Data Management Summary Report

see e«iow ; r WASTE MANAGEMENT. .INC. . : . • ' . . V 000 . • • / . - ; : :; : ]. ^ ; , s«. B«IO.
ETC Sample No. Company Facility Sample Point Date

Units

1
GW Met. , Pest . , * Herb,i1
Sodium

1
GW Conventional^
1
Chloride
Nitrate as N

ug/1

mg/1
mg/1

Total Organic Carbon mg/1
Total Organic Carbon mg/1

1
Miscellaneous Parametersi1
Ammonia as N mg/1
Bicarbonate as CaC03 mg/1
Calcium ug/1
Chemical Oxygen Demand (COD) mg/1
Dep'h to Water
Ma slum

Feet
ug/1

Spte.*fic Conductance (Field) urn/cm
Specific Conductance (Field) urn/cm
Temperature
Well Depth
pH (Field)
pH Field

Deg. C
Feet
std
std

February 25, 1985
Page 1

Sample Points, Sampling Dates, and ETC Sample No.'s

W 43
850131
G7048

12300

20
0 .1

13
14

0.07
42

16000
38
13.8

4520
177
197

6
34.5

8.52
8.55

Foo«no)«: BMOL-B*low M*inod Deleclion Limit ND=Param»t«r nol delected •-'-Parameter not tested



CTT"O ENVIRONMENTAL
" C 1 VX TESTING

•air, j

Petals

enolics, Total

3onventionals

loride
trate as N
Ifate as S04

3 and CERTIFICATION

DATA MANAGEMENT SUMMARY REPORT
(DM-1H) - History of All Parameters Present, Selected Sample Point

Chain of Custody Data Required for ETC Data Management Summary Report

S«aeio« WASTE MANAGEMENT. INC. 000 50 s« B(Iow

ETC Sample No. Company Facility Sample Point Date

Units

ug/1

mg/1
mg/1
mg/1

tal Organic Carbon mg/1
tal Organic Carbon mg/1

cellaneous Parameters

Icium ug/1
emical Oxygen Demand (COD) mg/1
?th to Water
gnesium
dium

Feet
ug/1
ug/1

s c j ' " " Conductance (Field) urn/cm
BC. Conductance (Field) urn/cm
nperature
11 Depth
(Field)
(Field)

Deg. C
Feet
s td
s td

DATE. 08/01/85
PAGE : I

Sample Points, Sampling Dates, and ETC Sample No.'s

1 50
850)31
67055

23000

7.6
.12

23
3
2 .7

21000
6

16.7
5010
4000

127.3
128.5

8
55

8.24
8.21

v. BMOL«B»low Method D«*«ctton Ltm*t NO=PaT ametftf not detected ' - '^Parameter not



ENVIRONMENTAL
TESTING and CERTIFICATION

DATA MANAGEMENT SUMMARY REPORT
(DM-1H) - History of All Parameters Present, Selected Sample Point

DATE: 08/01/8E
PAGE: 1

Chain of Custody Data Required for ETC Data Management Summary Report

s-« e-iow WASTE MANAGEMENT, INC. 000 51

ETC Sample No. Company Facility Sample Point Date

»

Par eters Units

W Conventionals

Chloride mg/1
Nitrate as N mg/1
Sulfate as S04 mg/1
Total Organic Carbon mg/1
Total Organic Carbon mg/1

liscellaneous Parameters

Bicarbonate as CaC03 mg/1
Calcium ug/1
Chemical Oxygen Demand (COD) mg/1
Depth to Water Feet
Magnesium ug/1
Sodium ug/1
Specific Conductance (Field) urn/cm
Specific Conductance (Field) urn/cm
Temperature Deg . C
Well Depth Feet
p H^ield) std
p> ield) std

Sample Points, Sampling Dates, and ETC Sample /Vo.'s

1 51
850131
G7054

1 .6
.12

40
2
2

60
25000

6
15.7

5130
1700
120.4
117.8
7
35
8.47
8.36

~ootno1«i: BMDL*B«1ow Method Defect ion Limit O = Paramet«r not detected '-' = Param*i*r net ts;tsd



C"TV^ ENVIRONMENTAL
C I W TEST/JVC5 and CERTIFICATION

DATA MANAGEMENT SUMMARY REPORT
(DM-1H) - History of All Parameters Present, Selected Sample Point

Chain of Custody Data Required f or BTC Data Management Summary Report

see seiaw WASTE MANAGEMENT, INC. : 000 : s« 8eiow
ETC Sample No. Company 'Facility Sample Point Date

parameters Units

5U Met. . Pes t . , & Herb.

jodium

5W Conventionals

ug/1

Chloride mg/1
Ji t rate as N mg/1
iulfate as S04 mg/1
'otal Organic Carbon mg/1
'otal Organic Carbon mg/1

Miscellaneous Parameters

(icarbonate as CaC03 mg/1
'.alciurn ug/1
'.hemical Oxygen Demand (COD) mg/1
>er to Water Feet
lac, ,ium ug/1
.pecific Conductance (Field) urn/cm
.pecific Conductance (Field) urn/cm
emperature Deg. C
'ell Depth Feet
H (Field) std
H (Field std

February 25, /9f l5
Page 1

Sample Points, Sampling Dates, and ETC Sample No.'s

W 54
850131
G7054

1700

1 .6
0 . 1 2

40
2
2

60
25000

6
15.7

5130
120
118

7
35

8 .47
8.36

-

\

I

I

I

'

I

otnotos: 8MDL = 8eiow Method Detect ion Limit = Parameter not detected ^Parameter not tested



ATTACHMENT I

Waste Management of Worth America, Inc.
Northeast Region
22200 W. Nine Mile Road • Southfield, Michigan 48034
313/351-5800

W. RESPONSE Bib.
mm mm

January 20, 1988 JAN 25 1988

Ms. Marge Spruit
Michigan Department of Natural Resources
State Office Building
350 Ottawa Street, N.W.
Grand Rapids, Michigan 49503

RE: Groundwater Monitoring Results from Jacobusse Refuse (aka: Waste
Management of Holland)

Dear Ms. Spruit:

Attached are the analyses of groundwater samples obtained on October 21,
1987 at the Jacobusse Refuse facility in Holland, Michigan. In general,
the results show greater impact to the groundwater upgradient of the
exhumed lagoons at the facility, than downgradient. These results are
similar to results obtained in January, 1986 from samples obtained from the
same monitoring wells.

I would be interested in obtaining a copy of the State's analysis of the
samples split on October 21, 1987. If you have any comments or questions,
please call.

Very truly yours,

David R. Miller
District Engineer

Attachment
F: JAC/GW



ENVIRONMENT/*
TESTING and C£ FICATION

•••'t.Vtf ','•;-o •-: ,;\ V'-Vi•ii-b J i-.-; u v.v -j (j KJ

DATA MANAGEMENT
STATUS REPORT

For

WASTE MANAGEMENT, INC.
JACOBUSSE

OCTOBER, 1987



TESTING ana CEt ICATION

DM-OL
Summary of results for all parameters tested, by order link.
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MICHIGAN DEPARTMENT OF NATURAL RESOURCES
ENVIRONHENTAL LABORATORY

REPORT Envirgniteiital Response Div.
TO Srand Rapids District Office

Grand Rapids, HI

ATTEN BflfiGE SPRUIT

LABORATORY BGRK ORDER i 87-10-119
sORK ID JACOBUSSE'S
P.O. * 90165 COST $ 205.00

RECEIVED 10/22/87 CLIENT ER 6R
REPORTED

LAS CONTACT BN
NUMBER OF SAMPLES J_

EP TGX/LEACHATE

! TEST
UfilTS

Cadoium in Leachate
isgA'.g (dry)

Chromium in Leachate
ig/l-:g (dry)

Copper in Leachate
fflg/kg (dry)

Nickel in Leachate
ag/kg Wry?

Lead in Leachate
ag/kg (dry)

Zinc in Leachate
(sg/kg (dry!

Total Solids - Inorganic
ns

Caiinius by E. P. Tox
ug/1

Chroaiun by E. P. Tox
ug/1

Copper by E. P. Tox
ug/1

Nickel by E. P. Tox
ug/1

Lead by E. P. Tax
UQ/1

Z i n c by E. P. Tox
ug/I

JACOBUSSE

K .1

4.32

.12

.39

K .3

K .3

66.2

K.LOO

.463

21000

15700

.359

16,200

I

S

loo

«*-̂

Report prepared By;
- 0v-

\ '\987



EL 086
4/87
MATRIXX'EP TDK / ASTH LEACHATE

MICHIGAN DEPT OF NATURAL RESOURCES
ENVIRONMENTAL LABORATORY
ANALYSIS REQUEST SHEET

<Hil SAFETY WAGING lift*
NO - INFO ON BACK

/ ,-
/f../ V.?.

LAB />,/ ,.a PROJ
ORDER! y7f°'ltj_ CODE 3'lii PRIORITY AT LAB BY TIHE
HfltMfmiitHtiftlHiitlftitHm
SUBMITTER DISTRICT A - CONTACT PERSON , . PHONE

DIVISION „££&„ OR OFf:ICE .Ĵ r.'Lk'!CidS— ™ BUESTION3 ...̂ }̂ S'.'.!:l̂ . ......... ' ^ ' ̂  ' '

LOCATION COLLECTED • TRANS
SAMPLED !J:^!9iM:^i3j^JJJJJJJJJ_iJJJJJ_!_:_!J BY ..jM̂ PJĈ fl TO

COST SEND RESULTS , •
CENTER ..l£.!.k£. TO ATTENTION OF ..Ĵj.̂.̂JL AT ADDRESS /Jl™_^ J-Jlfl'-dl —
:ssc::==s=si==r=s==r======== ==s===== = = = = :===i=ss=====z=====z == = ==== |jf different

SAMPLE than above - --
REMARKS __ _ _ _ _ _ __ office)

! SAMPLE
{NUMBER

! 01

! 02

! 03

! 04

1 05

! 06

! 07

! 08

FIELD ID OR DESCRIPTION

1 1 A* /** ht A i/i i Cic t£t t i t t \ t i i i i i i i i i i
•Jl"l^lu1Vlwl'|>|Ki | | | | l | | | i | | | | t i |

i i t i i i i i i i t i i i i i i i i i i i i i iiii i i i i i i i i i i i i i i t i i i i i t i

i i i i i i t i i i i i i i i i i i i i i i i i ii i i i i i i i i i i i i t t i i i i i i i i t i

i i i i i i i i i i i t i i i i i i t i i i i i ii i i i i i i i i i i i i i i i i i i i i i t i i

t i i i i i i i i i i t i i i i t t 11t i i i i i i i i i » i i i i i i i i i i i i i i

II l i t i f i i l i i i f l i i f r r f t i i r
i l i i i i i i i i i i i i i i i i (( i i i i i

i i i i i i i i i i i i i i i i < i i i i i i i i
1 I 1 1 1 i l i l i ( i i i i i i i i i i i i i i

l l I l i l i l l i i i i i i i l i i i i < i < i

SAMPLE COLLECTED ! . !
YY/HM/DD ! HH:MM ! SAMPLE INFORMATION !

1 1 '

'feij/ojjii 1 4ty ^_£_t?J^--tt
i i i

i i <i * i

* t >i i '

i i ii t i

i i *i i '

1 !

1 1 '

GENERAL CHEMISTRY OR6ANICS

BS Ortho P, N02

ft
S
T
»

L
E
A
C
H
A
T
E

COD

TOC

ND3+N02, NH3 .

KJEL N, Tot P

Phenolics

Total CN

I TS

1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
2 3 4 5 6 7 8
2 3 4 5 6 7 8
2 3 4 5 6 7 8
2 3 4 5 6 7 8
2 3 4 5 6 7 8
2 3 4 5 6 7 8
2 3 4 5 6 7 8
2 3 4 5 6 7 8
2 3 4 5 6 7 8

. 1 2 3 4 5 6 7 8

. 1 2 3 4 5 6 7 8

. 1 2 3 4 5 6 7 8
, 1 2 3 4 5 6 7 8
, 1 2 3 4 5 6 7 8
, 1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8

1 2 3 4 5 4 7 S
1 2 3 4 5 4 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8

INORGANIC

,/MS ASTM Leaching ....

A Cl, S04, Alk
S Cr+6
T Ca, Mg, Na, K ....
H Cd Cr Cu Ni Pb Zn

Fe Co Li Mn ....
Al Ba Be Mo T...
Hg, As, Se, Sb .

. { 1 2 3 4 5 6 7 8

. 1 2 3 4 5 6 7 8

. 1 2 3 4 5 6 7 3

. 1 2 3 4 5 6 7 8

. 1 2 3 4 5 6 7 8

.(5 2 3 4 5 6 7 8

. 1 2 3 4 5 6 7 8

. 1 2 3 4 5 6 7 8

. 1 2 3 4 5 6 7 8

EP Tax Extraction

E Cd_Cr_CtLNj__Pb_Zn_
P Ag - Silver ".

Ba - Bariua
. T Hg - rtercury
0 As - Arsen ic
X Se - Seleniui

Sb - Ant i«onv

'<T,2 3 4 5 6 7 8
. 1 2 3 4 5 6 7 8
, (\)2 3 4 5 6 7 8
, 1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8



HICHIBAN DEPARTMENT OF NATURAL RESOURCES
ENVIRONMENTAL LABORATORY

REPORT Environmental Response Div.
TO Grand Rapids District QHice

Brand Rapids, HI

ATTEN NARGEJ5PRUIT

LABORATORY WORK ORDER S 87-10-117
«ORK ID JACOJJSSEJ
P.O. I 90395 COST $ 1212.00

RECEIVED 10/22/87 CLIENT ER GR
REPORTED NUHBER OF SAMPLES _B

LAB CONTACT BJUPJl MATRIX HATER

! TEST
UNITS

I
1

! Alkalinity at Hater
! sg CaC03/l
! Chloride in Hater
: eg/1
: coo
! ag/1
! Conductivity of Hater
! uaho/ca
! Arsenic - Dissolved
! ug/1 (Dissl
! Cadaiua - Dissolved
! ug/1 (Diss)
! Chroiiui - Dissolved
i ug/1 (Diss)

Copper - Dissolved
ug/1 (Diss)

Nickel - Dissolved
ug/1 (Diss)

Lead - Dissolved
ug/1 (Diss)

Zinc - Dissolved
ug/1 (Diss)

pH of Hater
pH

Sulfate in Hater
•0/1

NH23

540

7?

60

1206

K 2.0

K 20

K 50

K 20

K 50

K 50

2300

6.?6

4

MH24

200

10

17

419

4.4

K 20

K 50

K 20

K 50

K 5 0

955

7.47

2

J 1

50

K 1.0

6

124

K 2.0

K 20

K 50

K 20

K 50

K50

330

8.12

12

HH 42

169

90

16

673

K 2.0

K 20

K 50

K 20

K 50

K 50

210

B. 77

B

TEST

Alkalinity c

Chloride in

COO

Conductivity

UNITS

f Hater
ag CaC03/l

Hater
eg/1

mn 1}

of Hater
ueha/ca

MH 43

139

8

10

302

NH50

67

7

10

193

NH 51

67

2

5

169

BLANK

K 5.0

K 1.0

K 3

2.00

ctiiJ

j),

ye. - EfM



Page 2
Received: 10/22/87

Laborav... / REPORT
11/21/87 01:57:56

Work Order I „.-10-117
Continued Froa Above

TEST
UNITS

Arsenic - Dissolved
ug/1 (Diss)

Cadiiun - Dissolved
ug/1 (Diss)

Cfiroaiu* - Dissolved
ug/1 (Diss)

Copper - Dissolved
ug/1 (Diss)

Nickel - Dissolved
ug/1 {Diss)

Lead - Dissolved
ug/1 (Diss)

Zinc - Dissolved
ug/1 (Diss)

pH oi Mater
pH

SuHate in Hater
so/1

UK 43

K 2.0

K 20

K 50

K 20

K 50

K 50

1500

8.31

10

Mi 50

1C 2.0

K 20

K 5 0

K 20

K 50

K 50

420

9.42

14

NH 51

K 2.0

K 20

K 50

K 20

K 50

K50

570

8.54

16

BLANK

K2.0

K 20

K 50

K 20

K 50

K 50

K 50

INT

K 1.0

Report prepared By;



Page 3
Received: 10/22/87

SAMPLE ID UN 23

DNR Laborai- / REPORT
Results by Sanple

Hork Order « w.-JO-ll?

FRfiCTION Oil TEST CODE SC 1 NAME Scan 1 Hater
Date & Time Collected 10/21/87 l&iSOiQQ Category

ANALYST KAJIYA
ANALYZED 1Q/2B/B7
DILUTION 1

CASI

UNITS UQ/L nob
DETECTION

COMPOUND RESULT REMARK LIMIT

75-01-4
74-83-9
75-00-3
75-69-4
75-35-4
75-09-2

156-60-5
75-34-3

156-59-2
67-66-3
71-55-6
56-23-5

107-06-2
79-01-6
78-87-5
75-27-4

10061-01-5
10061-02-6

79-00-5
127-18-4
124-48-1
108-90-7
75-25-2
79-34-5

COHHENTS

Vinyl chloride
tBraaoffietnane
*Chloroethane

•Trichlorofluorouethane
1,1-Dichloroethene

*f!ethylene chloride
trans-l,2-Dichloroethene

*l,l-Dichloroethane
cis-l,2-Dichloroethene

*Chlaroforu
*l,l,l-Trichloroethane
*Carbon tetrachloride

*l,2-Dichloroethane
Trichloroethene

*l,2-Dichloropropane
*BroaadichlorD«ietnane

ds-l,3-DichloroproRene
tran5-l,3-DichloraproBene

*l.l,2-Trichloroethane
Tetrachloroethene

(Dibronochloraiiethane
Chlorobenzene

*Broao-fora
*l,l,2,2-Tetrachloroethane

5.1
5.0
5.0
5.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
lift
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0

* Compound identity not conliroed by second independent technique.
Unless otherwise noted, sample was analyzed for ALL compounds listed.



Page 4
Received! 10/22/87

SAMPLE ID HH 23

DNR Laborat.., REPORT
Results by Sample

Work Order # „. -.0-117

FRACTION 01B TEST CODE SC 2 NAME Scan 2 Hater
Date & Tine Collected 10/21/87 Id-.SQiOQ Category

CASt

UNITS iiq/L ppb
DETECTION

COMPOUND RESULT REMARK LIMIT

71-43-2
10B-B8-3
100-41-4
108-38-3

COHHENTS UnID PEAK

Benzene
Toluene

Ethylbenzene
Xylene isoaers INT

1.0
1.0
1.0
2.0

Unless otherwise noted, sasple was analyzed {or ALL cospounds listed.



Page 5
Received: 10/22/87

SAMPLE ID m 24

LaboraU / REPORT
Results by Sanple

Work Order I (,,-10-117

FRACTION 02B TEST CODE SC 1 NAME Scan 1 Hater
Date & Tine Collected 10/21/87 ISiOSiOQ Category

ANALYST MJIYfl
ANALYZED 10/2B/B7
DILUTION 1

CASI

UNITS uq/L ppb
DETECTION

COMPOUND RESULT REMARK LIHIT

75-01-4
74-B3-9
75-00-3
75-69-4
75-35-4
75-09-2

156-60-5
75-34-3

156-59-2
67-66-3
71-55-6
56-23-5

107-06-2
79-01-6
78-87-5
75-27-4

10061-01-5
10061-02-6

79-00-5
127-18-4
124-48-1
108-90-7
75-25-2
79-34-5

COHHENTS

Vinyl chloride
»Bro«ioaethane
*Chloroethane

tTrichlorofluoronethane
1,1-Dichloroethene

*Methylene chloride
trans-l,2-Dichloroethene

»l,l-Dichloroethane
cis-l,2-Dichloroethene

tChlorofora
*l,l,l-Trichloroethane

»Carbon tetrachloride
*l,2-Dichloroethane

Trichloroethene
*l,2-Dichloroprooane

tBrasodichloroiethane
cis-l,3-DichlorDpropene

trans-l,3-Dichloropropene
*lfl,2-Trichloroethane

Tetrachloroethene
tOibroaochloronethane

Chlorobenzene
*Bronofori

*l,l,2,2-Tetrachloroethane

5.0
5.0
5.0
5.0
1.0
Sift

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0

» Compound identity not confirmed by second independent technique.
Unless otherwise noted, sasple Has analyzed tor ALL compounds listed.
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Received: 10/22/87

SAHPLE ID HH 24

Laboralv, / REPORT
Results by Sanple

Work Order I ».-10-117

FRACTION 02B TEST CODE SC 2 NftHE Scan 2 Mater
Date it Time Collected 10/21/87 15!Q5;OQ Category

ANALYST KAJIYA
ANALYZED 10/28/87
.DILUTION 1

CASI

UNITS uo/L ppb
DETECTION

COMPOUND RESULT REMARK LIMIT

71-43-2
108-88-3
100-41-4
108-38-3

COMMENTS

Benzene
Toluene _

Ethyl benzene
Xylene i seders

2.0 UC
• • — . 1 .!•-..

INT
INT

1.0
1.6
LO

Unless otherwise noted, sasple was analyzed for ALL coipounds listed.
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Received: 10/22/87

SAMPLE ID n

Laboratu. > REPORT
Results by Sample

Work Order I u. iO-U7

FRACTION 03B TEST CODE SC 1 NAHE Scan 1 Hater
Date t Tine Collected 10/21/87 15!2Q!OQ Category

ftNfiLYST KAJIYA
ANALYZED 10/28/97
DILUTION 1

CASI

UNITS uo/L ppb
DETECTION

COMPOUND RESULT REHflRK LIMIT

75-01-4
74-83-9
75-00-3
75-69-4
75-35-4
75-09-2

156-60-5
75-34-3

156-59-2
67-66-3
71-55-6
56-23-5

107-06-2
79-01-6
78-87-5
75-27-4

10061-01-5
10061-02-6

79-00-5
,127-18-4
124-48-1
108-90-7
75-25-2
79-34-5

COMMENTS

Vinyl chloride
»8rofflD*ethane
*Chloroethane

*TrichlorofIuoro«ethane
1,1-Dichloroethene

tHethylene chloride
trans-l,2-DichIoroethene

»l,l-Dichloroethane
cis-l,2-Dichloroethene

*ChIorofora
*l,ltl-Trichloroethane
(Carbon tetrachloride

*l,2-0ichloroethane
Trichloroethene

*l,2-Dichloropropane
*8roiiodichloro«etnane

cis-l,3-Dichloropropene
trans-l,3-Dichloroiiropene

*l,I,2-Trichloroethane 1
Tetrachloroethene 1

iDibroiiochlaro&ethane 1
Chiorobenzene 5

*Bronofor« 1
*l,l,2,2-Tetrachloroethane 1

5.0
5.0
5.0
5.0
1.0
5.0
.0
.0
.0
.0
.0
.0
.0
I V

.0

.0
• V

.0

.0

.0

.0

.0

.0

.0

* Coopound identity not confiraed by second independent technique.
Unless otherwise noted, saiple was analyzed for flLL coapoimds listed.



Page B
Received: 10/22/87

.3AHPLE ID Jl

DNR Laborau., REPORT
Results by Sample

Work Order I „.-10-117

FRACTION 03B TEST CODE SC 2 NAME Scan 2 Hater
Date & Tine Collected 10/21/87 13!2QsQQ Category

ANALYST KAJIYA
ANALYZED 10/28/B7
D1LUTIOM 1 UNITS UQ/L PDP

CflSt

71-43-2
108-88-3
100-41-4
108-38-3

COMMENTS

COHPQUWD

Benzene
Toluene

Ethylbenzene
Xylene isooers

DETECTION
RESULT REHflRK LIMIT

1.0
1.0
1.0

Unless otherwise noted, saaple was analyzed for ALL cogpounds listed.
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Received: 10/22/87

SflHPLE ID HH 42

DNR LaboraU,, REPORT
Results by Sample

«ork Order t .,,-10-117

FRACTION Q4B TEST CODE SC 1 NAME Scan 1 Hater
Date 4 Time Collected 10/21/87 12!2Q!00 Category

ANALYST KftJIYA
ANALYZED 10/2B/B7
DILUTION 1

cast

75-01-4
74-B3-9
75-00-3
75-69-4
75-35-4
75-09-2
156-60-5
75-34-3
156-59-2
67-66-3
71-55-6
56-23-5
107-06-2
79-01-6
78-87-5
75-27-4

10061-01-5
10061-02-6

79-00-5
127-18-4
124-48-1
108-90-7
75-25-2
79-34-5

COMMENTS

UNITS ug/L ppfa
DETECTION

COMPOUND RESULT REMRK LIHIT

Vinyl chloride
*Broioeethane
tChloroethane

*TrichlorDfluoraBethane
1,1-Dichloroethene

tHethylene chloride
trans-l,2-Dichloroethene

*l,l-Dichloroethane
cis-l,2-Dichloroethene

*Cnlorofora
11,1,1-Trichloroethane
tCarbon tetrachloride

tl,2-Dichloroethane
Trichloroethene

tl,2-Dichloropropane
*Sro(todichlorajiethane

cis-l,3-Dichlorapropene
trans-1,3-Dichloropropene

*l,l,2-Trichloroethane
Tetrachloroethene

* Di braBochl oroiiethane
Chlorobenzene

*Brogiofora
*l,l,2,2-Tetrachloroethane

1.0

* Cotpound identity not confirsed by second independent technique.
Unless otherwise noted, sample was analyzed -for ALL compounds listed,



Page 10
Received: 10/22/67

SAMPLE ID HH 42

Labor au., REPORT
Results by Sample

Work Order « ... -10-117

FRACTION (MB TEST CODE SC 2 NAME Scan 2 Hater
Date 4 Tise Collected 10/21/87 12!20!OQ Category

ANALYST KAJIYA
ANALYZED 10/26/B
DILUTION 1

CA5I

UNITS uo/L ppb
DETECTION

COMPOUND RESULT REMARK LIMIT

71-43-2
108-88-3
100-41-4
108-38-3

COMMENTS

Benzene
Toluene

Ethylbenzene
Xylene isooers

1.0
1.0
1.0
1.0

Unless otherwise noted, saaple was analyzed for ALL compounds listed.
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Received! 10/22/87

SAMPLE ID m 43

DNR Laborau., REPORT
Results by Saeple

Work Order 1 .,,-10-117

FRACTION 05B TEST CODE SC 1 NAHE Scan 1 Hater
Date & Tiise Collected 10/21/87 12!25!OQ Category

ANALYST KflJIYA
ANALYZED 11/02/87
DILUTION 1

cast

75-01-4
74-83-9
75-00-3
75-69-4
75-35-4
75-09-2
156-60-5
75-34-3
156-59-2
67-66-3
71-55-6
56-23-5
107-06-2
79-01-6
78-87-5
75-27-4

10061-01-5
10061-02-6

79-00-5
127-18-4
124-48-1
108-90-7
75-25-2
79-34-5

COMMENTS

UNITS up/I ppb
DETECTION

COMPOUND RESULT REMARK LIHIT

Vinyl chloride
tBroisosethane
*Chloroethane

*Tri chlorof 1 uorosethane
1,1-Dichloroethene

tKethylene chloride
trans-l,2-Dichloroethene

*l,l-Dichloroethane
ci5-l,2-Dich]oroethene 4.6

*Chlorofora __
*l,l,l-Trichloroethane
'Carbon tetrachloride

*l,2-Dichloroethane
Trichloroethene

*l,2-Dichloropropane
fBroaodichlaronethane

cis-l,3-Dichlaropropene
trans-l,3-Dichlaropropene

*l,l,2-Trichloroethane
Tetrachloroethene

tDibronachloroeethane
Chlorobenzene

1.0

*1 , 1 , 2, 2-Tetrachl oroethane

* Coipound identity not confirmed fay second independent technique.
Unless otherwise noted, saaple was analyzed for ALL compounds listed.
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Received: 10/22/67

3AMPLE ID m 43

DNR Laborai.,, REPORT
Results by Sample

Hork Order « .. -10-117

FRACTION 058 TEST CODE SC 2 NflHE Scan 2 Hater
Date d Tiise Collected 10/21/87 12!25iOO Category

UNITS ug/L nob

CftSi

71-43-2
108-88-3
100-41-4
108-38-3

CDHRENTS

CDHPQUND RESULT REMARK

Benzene
Toluene

Ethyl benzene
Xylene isoaers

DETECTION
LIHIT

1.0
1.0
1.0
LO

Unless otherwise noted, sanple was analyzed for ALL compounds listed.



Page 13
Received: 10/22/87

SAMPLE ID HH 50

DNR Laborax., y REPORT
Results by Sanple

fork Order 1 „,-10-117

FRACTION 068 TEST CODE SC 1 NAME Scan 1 Hater
Date i Time Collected 10/21/87 IQiSQiOQ Category

ANALYST KAJIYA
ANALYZED 10/29/87
DILUTION 1

CASI

75-01-4
74-83-9
75-00-3
75-69-4
75-35-4
75-09-2
156-60-5
75-34-3
156-59-2
67-66-3
71-55-6
56-23-5
107-06-2
79-01-6
78-87-5
75-27-4

10061-01-5
10061-02-6

79-00-5
127-18-4
124-48-1
108-90-7
75-25-2
79-34-5

COHHEHTS

UNITS gg/L ppb
DETECTION

COMPOUND RESULT REHARK LMIT

Vinyl chloride
*Bronoaetnane
*Chloroethane

*TrichIorofIuoronethane
1,1-Dichloroethene

»Methylene chloride
trans-l,2-Dichloroethene

*l,l-Dichloroethane
cis-l,2-DichIoroethene

»Chloro{or«
*l,l,l-Trichloroethane
*Carbon tetrachloride

*l,2-Dichloroethane
Trichloroethene

fl,2-Dichlaropropane
ffiroaodichloroaethane

cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

«l,l,2-Trichloroethane
Tetrachloroethene

*Dibroiiochloraiiethane
Chlorobenzene

*Broiofor§
tl,l,2,2-Tetrachloroethane

» Coapound identity not confirsed by second independent technique.
Unless otherwise noted, sample Has analyzed -for ALL compounds listed.
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Received: 10/22/B7

SAMPLE ID HH 50

ONR Laborai- / REPORT
Results by Sanple

Hork Order 1 „,-10-117

FRACTION Q6B TEST CODE SC 1 NAHE Scan 1 Hater
Date i Time Collected 10/21/87 tOiSOiOQ Category

ANALYST KAJIYA
ANALYZED 1Q/2B/B7
DILUTION 1

CASt

UNITS uo/L ppfa
DETECTION

COMPOUND RESULT REMARK LIHIT

75-01-4
74-83-9
75-00-3
75-67-4
75-35-4
75-09-2

156-60-5
75-34-3

156-59-2
67-66-3
71-55-6
56-23-5

107-06-2
79-01-6
78-87-5
75-27-4

10061-01-5
10061-02-6

79-00-5
127-18-4
124-48-1
108-90-7
75-25-2
79-34-5

CQHHENTS

Vinyl chloride
tBronoaethane
*Chloroethane

*Tricnlorofluoroeethane
1,1-Dichloroethene

*Hethylene chloride
tran5-l,2-Dichloroethene

*l,l-Dichloroethane
ci5-l,2-Dichloroethene

»Chloroforit
*l,l,l-Trichloroethane
*Carbon tetrachloride

*l,2-Dichloroethane
Trichloroethene

*l,2-Dichlaropropane
fBroBodichloronethane

cis-l,3-DichloroDropene
trans-l,3-DichloroDropene

«l,l,2-Trichloroethane
Tetrachloroethene

*Dibra«ochloro«ethane
Chlorobenzene

fBronofori
*1 , 1 ,2,2-Tetrachloroethane

5.0
5.0
5.0
5.0

5.0
1.0
1.0
.0
.0
.0
.0
.0
.0

1.0
1.0
1.0
1.0
1.0
1.0
i.O
5.0
1.0
1.0

* Coepound identity not confiraed by second independent technique.
Unless otherwise noted, sample was analyzed -For ALL compounds listed.
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Received: 10/22/87

SAMPLE ID UN 50

Laborax,. / REPORT
Results by Sample

Hork Order i .. -10-117

FRACTION 068 TEST CODE SC 2 HAKE Scan 2 Hater
Date & Tisie Collected 10/21/87 1Q!30;OQ Category

ftNftLYST KAJIYA
ANALYZED 10/28/87
DILUTION 1

cast

UNITS ug/L nob
DETECTION

COHPOUND RESULT REMARK UNIT

71-43-2
10B-88-3
100-41-4
10B-3B-3

COHNENTS

Benzene
Toluene

Ethylbenzene
Xylene isosers

1.0

To
1.0

Unless otherwise noted, saeple was analyzed for ALL coepounds listed.
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Received: 10/22/87

SAMPLE ID HM 51

Laboratw, / REPORT
Results by Sanple

Work Order « 0/-10-117

FRACTION 07_B TEST CODE SC 1 NAME Scan 1 Hater
Date 4 Tise Collected 10/21/87 10.-15;00 Category

ANALYST KAJIYA
flNALirZED 1Q/2B/87
DILUTION 1

CASt

75-01-4
74-B3-9
75-00-3
75-69-4
75-35-4
75-09-2
156-60-5
75-34-3
156-59-2
67-66-3
71-55-6
56-23-5
107-06-2
79-01-6
78-87-5
75-27-4

10061-01-5
10061-02-6

79-00-5
127-18-4
124-48-1
108-90-7
75-25-2
79-34-5

COHHEHTS

UNITS uo/L ppb
DETECTION

COMPOUND RESULT REMARK LIHIT

Vinyl chloride
*Bronofflethane
tChloroethane

*TrichIorofIuoroaethane
1,1-Dichloroethene

*ffethylene chloride
trans-l,2-Dichloroethene

*l,l-Dichloroetnane
ci5-l,2-Dichloroethene

tChlorofora
*l,l,l-Trichloroethane
*Carbon tetrachloride

*l,2-Dichloroethane
Trichloroethene

*l,2-Dichloropropane
*Brouodichloroiiethane

cis-l,3-Dichloropropene
trans-l,3-Dichlaropropene

*l,l,2-Trichloroethane
Tetrachloroethene

tDibraaochloronethane
Chlorobenzene

fBroeoforn
*1,1,2,2-Tetrachloroethane

* Coipound identity not confirmed by second independent technique.
Unless ottierwise noted, sample was analyzed for ALL compounds listed.



. Page 16
Received: 10/22/67

SAMPLE ID m 51

Laborau., REPORT
Results by Sample

Hark Order I „.-10-117

FRACTION 07B TEST CODE SC 2 NAME Scan 2 Hater
Date & Time Collected 10/21/87 IQilSiOQ Category

ANALYST KflJIYA
ANALYZED 10/2B/B7
DILUTION 1

CflSt

UNITS uo/L ppb
DETECTION

COMPOUND RESULT REHflRK LIHIT

71-43-2
108-B8-3
100-41-4
109-38-3

COHMENTS

Benzene
Toluene

Ethyl benzene
Kylene isoiers

1.0
1.0
1.0
1.0

Unless otherwise noted, saaple was analyzed for ALL compounds listed.
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Received: 10/22/87

SflHPLE ID BLANK

Laborau, / REPORT
Results by Sanple

FRACTION 08B TEST CODE SC_t
Date & Time Collected 10/21/67

Hork Order I *.-10-117

NAME Scan 1 Hater
Category

ANALYST KflJIYA
ANALYZED 11/02/87
DILUTION 1

CASt

UNITS UQ/L pob
DETECTION

COMPOUND RESULT REHftRK LIHIT

75-01-4
74-83-9
75-00-3
75-69-4
75-35-4
75-09-2
156-60-5
75-34-3
156-59-2
67-66-3
71-55-6
56-23-5
107-06-2
79-01-6
78-87-5
75-27-4

10061-01-5
10061-02-6

79-00-5
127-18-4
124-4B-1
108-90-7
75-25-2
79-34-5

COMMENTS

Vinyl chloride
*BroBOflethane
tChloroethane

*Trichlorofluoroaethane
1,1-Dichloroethene

*Net(iylene chloride
trans-l,2-Dichloroethene

*l,l-Dichloroethane
cis-l,2-Dichloroethene

*Chlorofora
*l,l,l-Trichloroethane
tCarbon tetrachloride

*l,2-DicIiloroethane
Trichloroethene

*l,2-Dichloropropane
frBranodichlorouethane

cis-l,3-Dichloropropene
trans-l,3-Dichloropropene

*l,l,2-Trichloroethans
Tetrachloroethene

»Dibroaochloroaethane
Chlorobenzene

*Bro«ofora
*1 , 1 ,2,2-Tetrachloroethane

5.0
5.0
5.0
5.0
1.0
5.0

1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
5.0
1.0
1.0

* Coipound identity not confirmed by second independent technique.
Unless otherwise noted, sample was analyzed for ALL cospaunds listed.



, Page 18
Received: 10/22/87

SAMPLE ID BLANK

DNR Laborax.. / REPORT
Results by Saaple

FRACTION OBB TEST CODE SC 2
Date & Time Collected 10/21/87

Work Order I „. .10-117

NflHE Scan 2 Hater
Category

cast

UNITS m/L ppb
DETECTION

IQHPOUND RESULT REHARK LIHIT

71-43-2
108-88-3
100-41-4
108-38-3

COMMENTS

Benzene
Toluene

Ethylhenzene
Xylene isoaers

1.0
1.0
1.0
1.0

Unless otherwise noted, sasple was analyzed for ALL coapounds listed.



HICHISAN DF. .,i>!ENT OF NATURAL ^SOURCES
E.WIflONSENTfiL LABORATORY

REPORT Environijisnt-il Response Div. LABORATORY i'GRK ORDER * 57-10-152
T0 Grand Rapids. District O f f i ce WORK ID JACQSUSSh1!S _____ _____

Srand Rapids, ill ?,Q. If 90395 COST I. J51,50.

ATTENI HAHEE SPRUIT
RECEIVED 10/28/S7 CLIENT ER S3
REPORTED NUMBER OF SAMPLES _!.

Li53 CONTnCT m JP Rs! HfiTRIX WATER ..._..

TEST
UNITS

m 56 BOTTLE -
IB

Alkalinity of Hater
itg CaCG3/l

Chloride in Hater
fig/I

CO'3

ag/1
Conductivity of Hater

USiflG/CB

Arsenic - Dissolved
ag/1 (Diss)

Cadsiun - Dissolved
ug/i (Diss)

Chrooiun - Dissolved
ug/i (Diss)

Copper - Dissolved
ug/1 (Diss)

Nickel - Dissolved
ug/1 (Diss)

Lead - Dissolved
ug/1 (Diss)

Zinc - Dissolved
ug/1 (Diss)

pH of Water

SuHate in Hater
ug/1

94

1

li

332

K 2.0

K 20

K 50

K 20

K 50

K50

1500

7.53

73

ENV. RESPONSE DIV.
GRAND mm
DEC 91987



Page 2
Received: 10/28/87

EAMPLE 13 HH 56 BOTTLE #8

Labora' • REPORT
..ults by Sample

Stark Order * 10-152

FRACTION 01B ESI CODE SC 1 NfifiE Scan 1 Water
Date ?< Time Col lected 10/27/87 14-.45.-QO agory

flMLYST HILFORD
ANALYZES 1
DILUTION 1

11/20/87
1

CftSt

75-01-4
74-83-9
75-00-3
75-49-4
75-35-4
75-09-2

156-60-5
75-34-3

156-59-2
67-66-3
71-55-6
56-23-5

107-06-2
79-01 -6
78-87-5
75-27-4

10061-01-5
10061-02-6

79-00-5
127-18-4
124-4B-1
10B-90-7
75-25-2
79-34-5

COKHENTS

LJNITS iig/L ppb

COMPOUND RESULT REHflRK

Vinyl chloride
*Brasaaathan8
*Chloroethans

*TrichlarDfluaraiJBthane
1,1-DichloroBthene

tNethvlens chloride
trans-l,2-DichSoroetl!enB

*l,l-Dichloroetliane
ci5-i?2-3ii:hlDroBthsne

*Chloroforo\
*l,l,l-Trichloroethane
*Csrbon tetrachloride

H,2-Dichloroethane
Trichlorosthene

*l,2-Dichlaropra0ane
*Brofladic!tloro9ethane

ci s- 1 , 3-Di ciil oropropei7e
trans- 1,3-DichlaroprooBne

*l,l,2-Trichlaroethaiie
Tetrachloroethene

tDiiirafflachlorasiethine
Chlarabenzens

*Broiofor«!
•1,1,2,2-Tatrachloroethane

DETECTION
LIMIT

5.0
5.0
5.0
5.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0

* Compound identity not confiraed by second independent technique.
Unless otherwise noted, sample teas analyzed -for flLL compounds listed.



Page 3
Rkeiveti! 10/2B/B7

SAMPLE ID HW 56 BOTTLE #8

Labora' REPORT
by Sample

Work Order « 10-152

FRACTION Oil TEST CODE SC 2 NAI1E Scan 2 Hater
Cats & Tisis CDtlsctEd 10/27/87 14!45!00 Category

AftHLVST HILFORD
ANALYZES) 11/20/87
DILUTION 1 UNITS uq/L ppb

CftS*

71-43-2
1C3-B8-3
100-41-4
108-3B-3

COMMENTS UnID PEAK

CQHPQL'MP

Bsn:9ne
Toluene

Ethyl benzene
Kylene isosers

DETECTION
RESULT REMfiK LI^IT

1.0
1.0
1.0
1.0

Unless otherwise noted, sample sas analyzed for ALL coisncands listed.



ti 070
4/87
MATRIX > HATER

MICHIGAN DEFT OF NATURAL RESOURCES
ENVIRONMENTAL LABORATORY
ANALYSIS REQUEST SHEET

Illlt S
YES

TY HARNING Mtt
~ INFO ON BACK

I*i^if7 /J:nn PROJ -if RECEIVED I,/ DATE
OFDERI .L/.L1.T..../. CODE Ĵ ]_. PRIORITY -̂ ~"~ AT LAB BY ̂  TIME
itiiiiiumiitiiiHHififiiiim^
'SUBMITTER L̂ ") DISTRICT ' CONTACT PERSON . PHONE
DIVISION „£££„ OR OFFICE ĵ Ĵ̂ f.Vi!.1. .. FOR QUESTIONS UA^ Ŝ tĵ -t ( 6>ife > - 45̂ $°*

LOCATION . COLLECTED . TRANS
SAMPLED !J!̂l!2!Ji<i!̂!§!liS!.I.!.!.!.!.!.!.!.!.!.!,!.!.!.!.!.!.!.! BY .A):$PJ1̂  TO

™ " • • " • " » » » — . • • » •• V f f, £, __J /

it*aBa::ee*»**aas*««i3a*a«aa»eae3sarscrerssrasassrriasss3csss=zcs5S3ss = r===aB = ss=5=3 ====aa=s3S = ss2S»3s»SBsssr=ssrrss=2rss=rs3rs /

COST SEND RESULTS v
CENTER .?P.?J_ff _^ TO ATTENTION OF to***™* AT ADDRESS
as*aa*tt***aaa*et*a*a*a»t!amacsasaaatgsasssessttaxsxsssssssssasss=sa (j f dl f f ereflt

SA1PLE than above
REMARKS office)
scttt*BKaaKmaaaaatata*aasaxeassat

SAMPLE:
NUMBER! FIELD ID OR DESCRIPTION

SAMPLE COLLECTED
YY/MM/DD ! HH:HM SAMPLE INFORMATION

02 !
121U i i •. i t i i i ii*i"i i i i i i i i i

03
,'J,1 !ll| 1 1 1 1 1 I t 1 1 I 1 t 1 1 1 1 1 1 1 1 1 1

1 I I I I I I

C4 :

05 :
===:««XWjJ"{j3! ! ! !.!.!.!_!_!
GENERAL CHEMISTRY
=rtts=:sar*:asss:sssr==:s=s==a== | =J

DO Disi Oxygen . . . 1 2 3 4 5 !

ORGANICS
:::::=3===:===s3S=ss:=======:=:

"PO! »1 Halocarbons fi ? 3 « 5
-!-k •P02 12 Aroiatic HC Ij 2 3 4 5

GN o-Phos N02- ...
Residue SS ....
Residue TDS ...

BOD.Tot 5 day
BOO Carb 5 day

2 3 4 5 !6N
2 3 4 5 !
2 3 4 5 !
2 3 4 5 !
2 3 4 5 !
2 3 4 5 !

1 2 3 4 5 !

1 2 3 4 5

ON *3 Chloro HC +
Pest i PCS . 1 2 3 4 5

1 2 3 4 5

.(fTjTTy

OB GC/MS Base Neut 1 2 3 4 5
1 2 3 4 5

T O C 1 2 3 4 5 !
N03+N02, NH3 .. 1 2 3 4 5 !6A2
KJEL N, Tot P . 1 2 3 4 5 !

1 2 3 4 5 !

OA <8 Phenols .... 1 2 3 4 5
1 2 3 4 5

-S-

-T-

-U-

-V-;

INORGANIC

H A Total Meta l s 1 2 3 4 5 !
•HAD Diss-Field Filtered ...(TTTTT)!
. MD Diss-Lab Filtered 1 23 4 5 !

t

Ca Mq Na K /-2-UJ '^
CJ Cr Ca Mi Pb Zn £TTO^!HA2
Fe Co Li Hn 1 2 3 4 5 !HA3
Al 5a Be . la Ti V 1 2 3 4 5 !HA4

1 2 3 4 5 !
Hg - Mercury 1 2 3J 5 i
"5 - Arsen'.e (j2 3 4 jj!
£ e - Seler".ur 1 2 3 4 5 !
S b - Ant iaony 1 2 3 4 5 !

: 2 3 4 5 !

GE Pheno l i c s ...... 1.2.3.4.5 I

OG O i l 4 Grease . . 1 2 3 4 5

» » * * SPECIAL REQUESTS « « «

nq 1 2 3 4 5

SB Total CN 1.2.3.4.5 !
Free CN 1.2.3.4.5 !

6C Fecal Coli ..... 1.2.3.4.5 !
Total Coli ..... 1.2.3.4.5 !

- -

-I-Q-
CA Chlorophyll ....1.2.3.4.5 !

C d 1 2 3 4 5 !
Cr Cu Ni Pb .. 1 2 3 4 5 !MFl

1 2 3 4 5 ;
; -Y-

1 2
1 2

i L

4 5

< 5
1 2 3 * 5
1 2 3 4 5

i/HN 2!L- Cardu-.tar.ce. jj_UJ
^, ;CJL, Tcta! A!k ....(TTTT
HC03- CC3= 1 2 3 4 5
C ? « i 1 2 3 4 5
F i u c ' - i d e 1 2 3 4 5

1 2 3 4 5



EL 070 MICHIGAN DEFT OF NATURAL RESOURCES _:--;-..
4/87 ENVIRONMENTAL LABORATORY IHM SAFETY MARNIN5"ffir"
MATRIX = HATER ANALYSIS REQUEST SHEET YES /(tf(j) - INFO ON BACX
lftii|IIIHIItlllttHIIIIMIflllH««IIHH»«tH«UM»tfMltfHliiilHtlMHtlltlttltltliMIHiM«tMtHI,lfl4IIHMHtllltll.«ltt

LAB 0~ I >-\l1 PROJ Tf RECEIVED / . / D A T E , . p,̂ -i ,t ^ AM
ORDERt *"P ' / CODE S^\ PRIORITY -"^^AT LA8 3Y ^ TIME

SUBMITTER
DIVISION

DISTRICT
OR OFFICE

CONTACT PERSON
FOR QUESTIONS

PHONE

LOCATION
SAMPLED

COST
CEHTEiR

SEND RESULTS
T0 ATTENTION OF

xanaxMixa«3»Er3X3BZ*39z<*3zs3s=3

SAMPLE
REMARKS

(if different

than above
office)

: SAMPLE:
I NUMBER! FIELD ID OR DESCRIPTION

SAMPLE COLLECTED
YY/HM/DD ! HH:MM SAMPLE INFORMATION

! Of l"

0:5 !

IENERAL CHEMISTRY
:aBa::«saii:az33raas

>0 Diss Oxygen . . . 1 2 3 4 5

M a-Phos N02- ... 1 2 3 4 5

Residue SS .... 1 2 3 4 5
Residue TDS . . . 1 2 3 4 5
, 1 2 3 4 5
BOD,Tot 5 day 1 2 3 4 5
HOD Carb 5 day 1 2 3 4 5

1 2 3 4 5

COO 0.2)3(4)5
T O C 1 2 3 4 5
N03+H02, NH3 ,. 1 2 3 4 5
KJEL N, Tot P . 1 2 3 4 5

1 2 3 4 5

3 Phenolics 1.2.3.4.5

3 Total CN
Free CN .

,1.2.3.4.5
.1.2.3.4.5

Fecal Coli
Total Coli

.1.2.3.4.5

.1.2.3.4.5

i Chlorophyl l . ...1.2.3.4.5

»J

GN

-L-

642

P-

Q-

3_-7M_2j___;_j6_;
- - M ! jo'

ORGANICS

»1 Halocarbons
/P02 12 Arosatic HC

1 2 3 4 5

DN #3 Chloro HC +
Pest 4 PCB . I 2 3 4 5

1 2 3 4 5

0 8 SC/KS Base Neut 1 2 3 4 5
1 2 3 4 5

DA *8 Phenols .... 1 2 3 4 5
1 2 3 4 5

-S-

-T-

-L1-

-V-
06 Oil i Grease . . 1 2 3 4 5

» * » » SPECIAL REQUESTS « « •

INORGANIC

H A Total Metali 1 2 3 4 5

•HAD Diss-Field Filtered ...£tj)3(£,5
«D Diss-Lab Filtered 1 2 3 4 5

Ca Mq Na K 1 2 3 4 5

Fe Co Li Hn 1 2 3 4 5

Al Ea Be Ha Ti V 1 2 3 4 5

1 2 3 4 5

H g - Mercury 1 2 3 4 5

1 2 3 4 5
1 2 : 4 5
1 2 3 4 5
1 2 3 4 !
1 2 3 < 5
1 2 3 4 5
1 2 3 4 5

_ _
S e - Seler:ur 1 2 3 4 5
Sb - Antiiony 1 2 3 4 5

: 2 3 4 5
L3« LEVEL ng 1 2 3 4 5
' ' " d 1 2 3 4 5

11 Cr Cu N: Pi .. 1 2 3 4 5 :MFl
1 2 3 4 5 ,

i -Y-

MAI!
MA2!
HA3!
KA4!

C^ 524.. Tch: P:k ....QJJ3(4j5 IMN2

HC03- CC3-- 1 2 3 4 5 IMN3

CF + : ! 2 3 4 5 I
Fronde 1 2 3 4 5 !

1 2 3 4 5 !



EL 070 MICH16AN DEPT OF NATURAL RESOURCES
4/87 ENVIRONMENTAL LABORATORY «MII SAFETY WARNING till
MATRIX » HATER , = . ANALYSIS REQUEST SHEET YES /($$> - INFO ON BACK
lllillltlllltfllltftilMltttllHIIIIIIIkltlMfltltilltlllltlltffltttltlttllltltttlltltllttltlHtlHMtftttlilttttflttflMllltll
LAB „«,*,-- PROJ ___ RECEIVED ^A DATE ~ # ,, •> r- AH
ORDERI I?/6 ̂ . CODE ?WU PRIDRITY .^ AT LflB BY ̂  TIME _L?J .?.°A?.. ...I....:.
ifiifiiimifiMHHifHiitiitit̂
SUBMITTER DISTRICT . . CONTACT PERSON ' PHONE
DIVISION _Ej-_Q__ OR OFFICE ̂?̂ .̂ £î >..._. FOR BUEST IONS ___!?_'__?P.̂ }_ .......... I b ' <» '

LOCATION
SAMPLED :̂ !̂ 9̂!̂ ?:5:5!ii!.!S!. I.!.:.!.!.!.:.:.!.!.!.!. I. !.i. I.!.!.!

COLLECTED
BY

TRANS
T0

COST SEND RESULTS
CENTER ,.1<>̂5.. TO ATTENTION OF Ĵ '_?jK!*«.t ............. AT ADDRESS
»nEBCs3zEn3Brs3S3zzz33zzz33szsz3czzs3333ZE3ZBzzzz333zzz33z::z:3 (jf different

SAMPLE than above
REMARKS __. ____ „„„ ............................................ office)
a:BX««8«»e«Bfacssssarsassrzsss=reesrssr=2ss=ssrs==ss=s====r=s=ss==s=ss=ss=sa=

,' SAMPLE SAMPLE COL
(NUMBER FIELD ID OR DESCRIPTION YY/MM/DD

' -— .U-«M ,'SJk!

I 02
_,.__,.._ i t i i i......... i i i i i

i 1 03
. • _ i i i i i• ! i i i I

I 04
......... i i i i i..... ... i i i i i

iitnnzs I ! ] , 1 ;

i i i i i i i i i i i i i i i i i i i ii i i i i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i i i i ii i i i i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i i i i ii i i i i i i i i i i i i t i i i i i i

i i i i i i i i i i i i i t i i i i i ii i i i i i i i i i i i i i i i i i i i

1 1 1 I 1 1 I i I 1 r t I I I I I 1 I I
I i 1 i 1 I i 1 i I I I I i I t i I I i

GENERAL CHEMISTRY

DO Disi Oxygen ..

I3« o-Phas N02- ..
Residue SS ...
Residue TD5 ..

BQDTotW'day
BOO Carb 5 day

/lift pnn

roc
N03+N02, NH3 .
KJEL N, Tot P

G6 Phenolics

CD Tnfjl TM

Free CN ....",.,

BC Fecal Coli ....
Total Coli ....

CA Chloroohyll ...

. 1 2 3 4 5 !

. 1 2 3 4 5 !6N

. 1 2 3 4 5 !
. 1 2 3 4 5 !
. 1 2 3 4 5 !
' 1 2 3 4 5 !

1 2 3 4 5 !
. 1 2 3 4 5 !

.023 4 5 !
1 2 3 4 5 !
1 2 3 4 5 !6A2
1 2 3 4 5 !
1 234 5 !

.1.2.3.4.5 !

1 n 7 J 5 1

• li 2i3. 4(3 i

. I.2.3»4i5 i

.1.2.3.4.5 !
1 U

.1.2.3.4.5 !

OR6ANICS

/POl 11 Halocarbons
vf02 »2 Aroiatic HC

ON 13 Chloro HC +
Pest & PCB

/ '< : ' • ! ' :.
i

OB GC/MS Base Neul

OA IB Phenols ....

OG Oil & Grease ..

.ECTED !
HH:MM ! SAMPLE INFORMATION

«'7-.o-T7 lZ I I S ' ! btftk *~V~a **

1 I
I 1

1 >
( t

1 1
1 1

6)2 3 4 5
G)2 3 4 5

. 1 2 3 4 5

1 2 3 4 5
' 1 2 3 4 5

1 2 3 4 5
1 2 3 4 5

1 2 3 4 5
1 2 3 4 5

1 2 3 4 5

1

«R=

-S-

-T-

-U-

-V-

» * * * SPECIAL REQUESTS * * * *

1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5

i i

INORGANIC

HA Total Metals .........
/MAD Diss-Field Filtered ..

MO Diss-Lab Filtered ....

Ca Kg Va K ...........
Cd Cr Cu Mi Pb Zn ....

Al Ba Be Mo Tt V

Un . Mprrurv

As ~ Arsen'c . . . .

LOU LEVEL Ag
• ' Prf

' Cr Cu Ni Pb ..

Cl. 504, Total Alk ....
HC03- C03»
CR+6

ssrsss5:2z==3=xrs

J

ZZZSSZBZSZZCZSZ

. 1 2 3 4 5 !

.(j)2 3 4 5 !

. 1 2 3 4 5 !

1

. ' 1 2 3 4 5 ! M A

.(1)2 3 4 5 !MA

. I 2 3 4 5 !HA

. 1 2 3 4 5 !HA

. 1 2 3 4 5 !
1 2 3 4 5 !

Ql 3 4 5 !
1 2 3 4 5 !
1 2 3 4 5 !
1 2 3 4 5 !
1 2 3 4 5 !
1 2 3 4 5 !
1 2 3 4 5 !MF1
1 2 3 4 5 !

Q)2 3 4 5 !MN1
0>2 3 4 5 IHN2

1 2 3 4 5 !MN3
1 2 3 4 5 !
1 2 3 4 5 !
1 2 3 4 5 !



" ' •« - - • • - /.I '..
• , W.'. . « "3 v. •• /

_ w-3ow> ' • > • : • ' • ' ' • < ( _ ! I*w-3it40;. f ,- . • .-, . ... v«r"n /



ATTACHMENT J

REPORT ON THE

TANK REMOVAL OPERATIONS

AT THE FORMER JACOBUSSE'S SITE

FOR WASTE MANAGEMENT, INC.

HOLLAND, MICHIGAN

October, 1985

Project 85065

Dell Engineering
245 East Lakewood Blvd..
Holland, Michigan
(616) 396-1209

( D L C / c k : R R V )



DELL ENGINEERING

INTRODUCTION

The Mich igan Depar tment of N a t u r a l Resources ( D N R ) has requested that

Waste Management, Inc. ( W M I ) inspect , evaluate , remove, and dispose of the

contents of underground storage tanks, and the tanks themselves if feasible,

at the former Jacobusse site in Holland, Michigan. Dell Eng inee r ing was re-

ta ined by WMI to oversee removal of some of the tanks, sample and analyze the

tank contents, assess the impact , if any, the tanks have had on the sur-

rounding soil, and coordinate disposal of waste mater ia ls , e.g., liquids,

soils, tanks. A total of four (U) underground storage tanks were believed

present on-site. . .

f



DELL ENGINEERING

(. FIELD INVESTIGATION

On Ju ly 2, 1985, Dell Engineering inspected the removal of two (2) under-

ground tanks on-site. Personnel from WMI operated a backhoe in r e m o v i n g the

tanks , beginning w i t h Tank 2, as located on the attached drawing. Tank 2 was

approximately five (5) feet in diameter and six (6) feet long. This t ank con-

ta ined approximately three (3) inches of what was believed to be old gasoline.

A graduated pole was used in determining the depth of liquid. A sample of the

tank contents was obta ined and s u b m i t t e d to Western Michigan Environmental

Services, Inc. (ESI) for analysis and characterization. The tank was v iewed

to be in excellent, shape with no visual signs of cracks or stress. The under-

lying soils did not smell or show evidence of staining.

Tank 1 was next excavated, brought to the su r face , and found to contain

approximate ly eighteen ( 1 8 ) inches of waste oil which had a slight solvent

odor. This tank was approximately three and one-half ( 3 . 5 ) feet in d iameter

by six (6) feet long. This tank appeared to be structurally intact, wi th no

visual signs of cracks. However, "stained" soils were evident upon removal of

i, the t a n k . It appears tha t , on occas ion, this tank was over f i l l ed , thus

causing waste oil to overflow through an uncapped vent in the top of the t ank .

A sample of "stained" soil was col lected, along with a sample of the liquid

within the tank, and submitted to ESI.

A roll-off was brought to the s i te to temporar i ly hold the "stained"

soils excavated from beneath Tank 1. Excavation of the soils proceeded well

into "unsta ined" soils in all directions. An estimated volume of Jj-5 yd3 of

contaminated soil and over-excavated soils was contained in the rol l -off .

After inspection of the excavated area and collection of soil samples, the

area was backfilled with clean sajid. A soil sample of the bottom of the exca-

vated area was taken prior to backfi l l ing.

An additional tank was thought to have been near the power pole, approxi-

mately f i f t y (50) feet west of the main building. On further investigation,

it was determined that only a sprinkler well existed here.

Two additional tanks, Tanks 3 and 4, on the south side of the b u i l d i n g

appeared to con ta in four (4) inches of diesel fuel and approximately four (4)

• inches of gasoline, respectively. Tank 3 was de te rmined to be approximate ly

V seven (7) feet in diameter and Tank ^ approximately five (5) feet in diameter.



DELL ENGINEERING

The leng ths of the t anks could not be determined since these tanks were not

removed, however, based on experience, lengths were assumed in order to esti-

mate approximate recoverable liquid volumes.

During the period from September 13~19, 1985, personnel f r o m Del l
Engineer ing were on-site to pump the contents of the tanks into 55~gallon

drums for proper disposal. An ISCO per is ta t ic pump was used in con junc t ion

wi th f l ex ib le Tygon tubing for pumping liquids out of all the tanks. A small

diameter length of PVC pipe was used to direct the flexible tubing to the bot-
tom of the tank. Some solids were encountered in Tanks 1 and 2, however at-
tempts were made to recover as much free l iquid as possible. A summary of the
p u m p i n g results is as shown below. Assumed t a n k lengths for Tanks 3 and ^

were greater than what was actually encountered.

Estimated Recoverable Actual Recovered No. of Drums
Tank No. Volume (gallons) Volume (gallons) Filled

1 -177 -127 2.5
2 -16 -10
3 -110 -86 1.5
H -66 -20

R e c o v e r e d gaso l ine f rom Tanks 2 and ^ was taken to the Qua l i ty Oil

Company Terminal, on Ottawa Avenue, in Holland, where it was placed with simi-

lar product acquired from on-going recovery operations at that site. This

material will eventually be taken to a refinery for recycling. The remainder

of the recovered mater ia ls (was te oil and waste diesel fue l ) are currently

being stored onsite in f if ty-five (55) gallon drums prior to proper disposal

off-site.

f



DELL ENGINEERING

LABORATORY ANALYSIS

To fu r the r i d e n t i f y the l i qu ids in the tanks, Volatile Organic Analysis

( V O A ) was performed on samples collected from each. V G A ' s were also per formed

on a sample of the "contaminated" soil at Tank 1. The analysis confirmed that

Tank 2 and Tank 4 were basically gasoline products. Based on the analysis and

visual observat ion of the samples from Tanks 1 and 3, their contents were ex-

cluded from addition to the recovery operat ions at the Q u a l i t y Oil C o m p a n y

site and drummed separately. Chemical laboratory data is attached. Very low

levels of V G A ' s were detected in the contaminated soil that had been excavated.

Also, a PCB check on this soil sample found none present at a detection limit

of 0.5 rag/kg.

An EP Tox ic i t y s tudy was performed on the soil tainted with waste oil to

determine leachability of its constituents for purposes of disposal . The re-

sults of this study are also a t tached. As can be seen from the results of

this study, the concentrations of metals and cyanide are well below DNR l imits

for classification as hazardous waste.



DELL ENGINEERING

DISPOSAL RECOMMENDATIONS

As p rev ious ly s ta ted , the results of the EP Toxicity test indicate that

the contaminated soil, based on this test, is not classif ied as a hazardous

waste . Thus, it is our recommendation that the oil stained soil be taken to a

licensed Type II Sanitary Landfill. Currently, the soil remains in the origi-

nal covered roll-off container at the WMI office at Holland, Michigan.

As described earlier, the contents of Tanks 2 and 4 were taken to the

recovery system at the Qua l i t y Oil Company, in Holland, Michigan. The con-

tents of the two (2) remain ing tanks have been drummed and are t empora r i ly

be ing stored at the Jacobusse's site. These f ive (5) drums (approximately 200

gallons) will necessarily have to be transported as liquid industrial waste by

a licensed waste hauler. Dell Engineering is currently investigating the pos-

sibility of having a licensed hauler pick up the drums concurrent wi th hau l ing

of addit ional local indus t r ia l waste . In addi t ion , e f for t s are currently

underway to secure approval of a disposal facility for this waste.

Tanks 3 and 4, which remain in the ground, have essentially been pumped

dry ( i . e . , less than l/2-inch of material remains in each). Tank 2 has essen-

tially been pumped dry and can thus be disposed of in a Type II Landf i l l or be

recycled off-site at a scrap metal faci l i ty . Tank 1 has some solids remaining

in the bottom which are believed to be primari ly soils wh ich have dropped in

through the opening on the top. This tank should be disposed of at a Type II

Landfill or the solids should be removed for disposal and the tank recycled at

a scrap metal faci l i ty .

Given the current environmental regulatory concerns regarding underground

storage tanks, and potential liabilities associated wi th such tanks, it is

recommended, that WMI remove Tanks 3 and 4, which remain in the ground. These

tanks could possibly be recycled at a scrap metal facility.
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-UJ .
etmaa WESTERN MICHIGAN

ENVIRONMENTAL SERVICES, INC.
245 EAST LAKEWOOD BLVD.

HOLLAND, Ml 49423-2066
PHONI: 616-396-1209

TO:

DATE:

ANALYSIS:

CERTIFIED BY:

SAMPLING DATE:

RESULTS:

ESI #

Dell Engineering
245 East Lakewood Boulevard
Holland, Michigan 49^23

Attn: Ron Vriesman
Re: Jacobusse's (85065)

September 10, 1985

OF SOIL AND LIQUID SAMPLES

Robert W. Hamm, Laboratory Director

Received from client on July 2 and 3, 1985.

Expressed as noted.

SAMPLE I.D. PARAMETER CONCENTRATION

850706-1

-2

-3

-5

-6

Contaminated Soil

Clean Soil

Liqu id , Tank 1

Liqu id , Tank 2

Liquid , Tank 4

Liquid , Tank 3

V O A ' s
EP Toxicity
PCB's (mg/kg)

VOA's

VOA's
Flashpoint ( °F)

V O A ' s
Flashpoint (°F)

VOA's
Flashpoint ( °F)

V O A ' s
Flashpoint (°F)

SEE ATTACHED TABLE
SEE ATTACHED REPORT
<0.5

HOLD

SEE ATTACHED TABLE
158

SEE ATTACHED TABLE
85

SEE ATTACHED TABLE
80

SEE ATTACHED TABLE
152



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.
TABLE OF RESULTS FOR VOLATILE ORGANIC ANALYSIS

Dell Engineer ing
Re: Jacobusse's (85065)

Received July 2 and 3, 1985. Reported September 10, 1985.
Expressed as mill igrams per liter ( m g / £ ) .

Limit of detection is noted under sample identification.

Parameter

bromodichloromethane
bromoform
carbon tetrachloride
chlorobenzene
chlorodibromomethane
chloroform
1,1~dichloroethane
1 ,2~dichloroethane
1,1~dichloroethene
1,2~dichloroethene
1,2-dichloropropane
methylene chloride
1,1,2,2-tetrachloroethane
tetrachloroethene
1,1,1-tri chloroethane
1,1,2-tri chloroethane
trichloroethene
benzene
ethyl benzene
toluene
atyrene
xylenes

ESI #850706

Contaminated
Soil*

(0.002)

N . D .
N . D .
N .D .
N . D .
N . D .
N .D .
N . D .
N . D .
N . D .
N . D .
N . D .
0.120
N.D.
0.058
0.300
N . D .
N .D.
N . D .
N . D .
N . D .
N . D .
N . D .

Liquid
Clean Tank 1
Soil (250)

N . D .
N . D .
N.D.
N . D .
N . D .

-">. N .D.
— ' N . D .

N . D .
N . D .
N . D .
N . D .
N . D .
N.D.
N . D .
1750
N . D .
N.D.
N . D .
1600
610
N . D .
9000

Liquid
Tank 2
(250)

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
970
N.D.
N.D.
N.D.
15000
45000
N.D.
88000

Liquid
Tank 4
(250)

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
350
N.D.
N.D.
7000
4750
29000
N.D.
24000

-1 -2 -3 -5

Liquid
Tank 3
(250)

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
890
N.D.
N.D.
N.D.
3300
288
N.D.
1400

-6

*Expressed as milligrams per kilogram (mg/kg).

f
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WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

PURPOSE

The purpose of this s tudy is to eva lua te the c o n t a m i n a t e d soil f r o m

Jacobusse's, for Dell Engineering, to de te rmine the nature of the l eachab le

consti tuents for waste disposal . This evaluat ion will define the possible

waste classification in accordance with the criteria set f o r t h in the May 19,

1980, Federal Register, Volume 45, Number 98, 40 CFR Part 261.24, Characteris-

tics of EP Toxicity, Appendix II to that subpart, and the M i c h i g a n D e p a r t m e n t

of Natural Resources ( D N R ) , Act No. 64, of the Public Acts of 1979.

METHOD AND PARAMETER LIST SELECTION

The method selected was the EP Toxicity Study using the Michigan DNR para-1

meters listed in Act 64, P . A . 1979, excluding the Pesticide/Herbicides.

The method and parameter list was provided to Western M i c h i g a n Environ"

mental Services, Inc. (ESI) by Ron Vriesman, of Dell Engineering.

f



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

PROCEDURE

The soil was prepared for analysis by the procedure of the Environmental

Protection Agency (EPA) Test Methods for Evaluat ing Solid Waste , Second Edi-

tion, Physical/Chemical Methods, July, 1982, EP Toxicity Test.

The equipment utilized was an ESI EP T o x i c i t y 6 solid waste ro ta ry ex*

tractor opera t ing at 29 rpm for 21 hours, as specified by the procedure. The

solid portion of the sample and 16 t imes the or ig ina l sample we igh t of de~

ionized water were placed into a one gallon (four liter) glass container.

During the extraction period, 0.5N Acetic Acid was added to adjust the pH

to 5.0 +_ 0.2. Af t e r the ext rac t ion pe r iod , the volume was adjusted to 20

times the original sample weight wi th de ion ized dis t i l led water . The solid

was then separated from the liquid phase by decantation and fi l tration through

a 0.15 ym membrane filter. The resulting f i l t ra te was then analyzed for the

parameters listed on the Table of Results.

The analytical procedures and/or instruments uti l ized were as follows:

Solids, all forms

Cyanide1

Metala, general

Arsenic

Barium

Cadmi am

Chromium

EPA Methods 160.3 and 160.1

EPA Method 335.2.

E P A M e t h o d 11.1.1-11.1.1 u t i l i z i n g a n
A t o m i c A b s o r p t i o n Spec t rophotometer 2

(dual beam with background correction),

EPA Method 206.2.

EPA Method 208,2.

EPA Method 213.1.

EPA Method 218,2.

'Note: Total Cyan ide analysis was performed on the gross sample due to the
potential for destruction of any cyanide present in the ex t rac t ion procedure.
To provide an estimate of the maximum leachable cyanide potentially present as
an EP Toxicity Leach, the gross concentration can be divided by twenty ( 2 0 ) to
represent the 20:1 dilution of the procedure.

2Atomic Absorption Spectrophotometer
Perkin Elmer Model 103 with Flame
Perkin Elmer Model 5000 with an HGA 500 Graphite Furnace



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Copper

Lead

Mercury

Nickel

Selenium

Silver

Zinc

EPA Method 220.1,

EPA Method 239.2.

Cold Vapor Procedure, EPA Method 245.1

EPA Method 219.1.

EPA Method 270.2.

EPA Method 272.1.

EPA Method 289.1.



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

DESCRIPTION

This sample consisted of a b lack soil w i t h the appearance of topsoil.

The sample required 2.4? of the maximum amount of 0.5N Acetic Acid to be added

to adjust the pH from 7.5.
The or iginal sample conta ined 99.56? total solids, of which 0.08? were

volatile and 99.02? were ash.



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

EP TOXICITY - TABLE OF RESULTS

Leachate Concentration
of

Contaminated Soil
from Jacobusse'a

for
Dell Engineering

Job 85065

September 10, 1985
Results expressed as milligrams per liter (mg/£) unless otherwise noted.

PARAMETER

Total Solids

Volatile Solids

Ash

CONCENTRATION MAXIMUM CONCENTRATION

Arsenic

Bar i urn

Cadmium

Chromium

Copper

Cyanide

Lead

Mercury

Nickel

Selenium

Silver

Zinc

Original Sample:

<0.005

0.030

<0.01

<0.005

<0.02

0.26 rag/kg as received

0.29

<0.0005

<0.05

<0.005

<0.01

27

EPA

5.0

100.0

1.0

5.0

-*-
<.~~

5.0

0.2

20.0*

1.0

5.0
***.*.

DNR

5.0

100.0

1.0

5.0

100.0

20.0

5.0

0.2

-«...

1.0

5.0

500.0

99.56$ of sample •

0,$8$ of total solids

99.02$ of total solids

ESI #850706-1

"Proposed EPA Maximum Concentration



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

CONCLUSION

The parameter evaluated, based on this study (9/10/85), has fallen below

the maximum levels set by the EPA and DNR for EP Toxic i ty . The re fo re , this
sample does not show characteristics of EP Toxicity.
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DELL ENGINEERING

INTRODUCTION

The Michigan Depar tment of Na tura l Resources ( D N R ) has requested that

Waste Management, Inc. ( W M I ) inspect , evaluate, remove, and dispose of the

contents of underground storage tanks, and the tanks themselves if feasible,

at the former Jacobusse site in Holland, Michigan. Dell Eng inee r ing was re-

tained by WMI to oversee removal of some of the tanks, sample and analyze the

tank contents, assess the impact , if any, the tanks have had on the sur-

round ing soil, and coordinate disposal of waste mater ia ls , e.g., liquids,

soils, tanks. A total of four (4) underground storage tanks were believed

present on-site.



DELL ENGINEERING

FIELD INVESTIGATION

On July 2, 1985, Dell Engineering inspected the removal of two (2) under-

ground tanks on-site. Personnel from WMI operated a backhoe in removing the

tanks, beg inn ing wi th Tank 2, as located on the attached drawing. Tank 2 was

approximately five (5) feet in diameter and six (6) feet long. This tank con-

tained approximately three (3) inches of what was believed to be old gasoline.

A graduated pole was used in determining the depth of liquid. A sample of the

tank contents was obtained and submi t ted to Western Michigan Environmental

Services, Inc. (ESI) for analysis and characterization. The tank was viewed

to be in excellent shape with no visual signs of cracks or stress. The under-

lying soils did not smell or show evidence of staining.

Tank 1 was next excavated, brought to the sur face , and found to contain

approximately eighteen ( 1 8 ) inches of waste oil which had a slight solvent

odor. This tank was approximately three and one-half (3 .5) feet in d iameter

by six (6) feet long. This tank appeared to be structurally intact, with no

visual signs of cracks. However, "stained" soils were evident upon removal of

the t a n k . It appears tha t , on occasion, this tank was ove r f i l l ed , thus

causing waste oil to overflow through an uncapped vent in the top of the tank.

A sample of "stained" soil was col lec ted , along with a sample of the liquid

within the tank, and submitted to ESI.

A roll-off was brought to the site to t empora r i ly hold the "stained"

soils excavated from beneath Tank 1. Excavation of the soils proceeded well

into "unstained" soils in all directions. An estimated volume of 4-5 yd3 of

contaminated soil and over-excavated soils was' contained in the rol l-off .

A f t e r inspect ion of the excavated area and collection of soil samples, the

area was backfilled with clean sand. A soil sample of the bottom of the exca-
fvated area was taken prior to backfil l ing.

An additional tank was thought to have been near the power pole, approxi-

mate ly f i f t y (50) feet west of the main building. On further investigation,

it was determined that only a sprinkler well existed here.

Two additional tanks, Tanks 3 . a n d . H , on the south side of the bui lding

appeared to conta in four (H) inches of diesel fuel and approximately four CO

inches of gasoline, respectively. Tank 3 was determined to be approximately

seven (7) feet in diameter and Tank 4 approximately five (5) feet in diameter.



DELL ENGINEERING

The lengths of the t anks could not be determined since these tanks were not

removed, however, based on experience, lengths were assumed in order to esti-

mate approximate recoverable l iquid volumes.
D u r i n g the period f rom September 13-19, 1985 , p e r s o n n e l f r o m De l l

Engineer ing were on-site to pump the contents of the tanks into 55-gallon

drums for proper disposal. An ISCO peristatic pump was used in conjunction
w i t h f lexible Tygon tubing for pumping liquids out of all the tanks. A small

diameter length of PVC pipe was used to direct the flexible tubing to the bot-
tom of the t ank . Some solids were encountered in Tanks 1 and 2, however at-

tempts were made to recover as much free liquid as possible. A summary of the

pumping results is as shown below. Assumed tank lengths for Tanks 3 and iJ

were greater than what was actually encountered.

Estimated Recoverable Actual Recovered No. of Drums
Tank No. Volume (gallons) Volume (gallons) Filled

1 -177 -127 2.5
2 -16 -10
3 -110 -86 1.5
i| -66 -20

R e c o v e r e d gasoline f rom Tanks 2 and 4 was taken to the Qual i ty Oil

Company Terminal, on Ottawa Avenue, in Holland, where it was placed w i t h simi-

lar product acquired f rom on-going recovery operations at that site. This

material will eventually be taken to a refinery for recycling. The remainder

of the recovered mater ia ls (was te oil and was te diesel fuel) are currently

being stored onsite in f i f ty- f ive (55) gallon drums prior to proper disposal

off-site.

f



DELL ENGINEERING

LABORATORY ANALYSIS

To fu r ther i d e n t i f y the l iqu ids in the tanks, Volatile Organic Analysis

( V O A ) was performed on samples collected from each. VOA's were also per formed

on a sample of the "contaminated" soil at Tank 1. The analysis confirmed that

Tank 2 and Tank 4 were basically gasoline products. Based on the analysis and

visual observat ion of the samples from Tanks 1 and 3, their contents were ex-

cluded from addition to the recovery operat ions at the Q u a l i t y Oil Company

site and drummed separately. Chemical laboratory data is attached. Very low

levels of VOA's were detected in the contaminated soil that had been excavated.

Also, a PCB check on this soil sample found none present at a detection limit

of 0.5 rag/kg.

An EP Tox ic i ty s tudy was performed on the soil tainted with waste oil to

determine leachability of its constituents for purposes of disposal. The re-

sults of this study are also a t tached. As can be seen from the results of

this study, the concentrations of metals and cyanide are well below DNR l imits

for classification as hazardous waste.

f



DELL ENGINEERING

DISPOSAL RECOMMENDATIONS

As previously s ta ted, the results of the EP Toxicity test indicate that

the contaminated soil, based on this test, is not classified as a hazardous

waste. Thus, it is our recommendation that the oil stained soil be taken to a

licensed Type II Sanitary Landfill. Currently, the soil remains in the origi-

nal covered roll-off container at the WMI office at Holland, Michigan.

As described earlier, the contents of Tanks 2 and H were taken to the

recovery system at the Q u a l i t y Oil Company, in Holland, Michigan. The con-

tents of the two (2) remaining tanks have been drummed and are temporari ly

being stored at the Jacobusse's site. These five (5) drums (approximately 200

gallons) will necessarily have to be transported as liquid industrial waste by

a licensed waste hauler. Dell Engineering is currently investigating the pos-

sibility of having a licensed hauler pick up the drums concurrent with haul ing

of addi t ional local indus t r i a l was te . In add i t ion , e f fo r t s are currently

underway to secure approval of a disposal facility for this waste.

Tanks 3 and 4, which remain in the ground, have essentially been pumped

dry ( i . e . , less than V2-inch of material remains in each). Tank 2 has essen-

tially been pumped dry and can thus be disposed of in a Type II Landfil l or be

recycled off-site at a scrap metal fac i l i ty . Tank 1 has some solids remaining

in the bottom which are believed to be primarily soils which have dropped in

through the opening on the top. This tank should be disposed of at a Type II

Landfill or the solids should be removed for disposal and the tank recycled at

a scrap metal facility.

Given the current environmental regulatory concerns regarding underground

storage tanks, and potential l iabilities associated w i t h such tanks , it is

recommended that WMI remove Tanks 3 and H, which remain in the ground. These

tanks could possibly be recycled at a scrap metal facility.
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WESTERN MICHIGAN
ENVIRONMENTAL SERVICES, INC.

245 EAST LAKEWOOD BLVD.
HOLLAND. Ml 49423-2066

PHONE 616-396-1209

TO:

DATE:

ANALYSIS:

CERTIFIED BY:

SAMPLING DATE:

RESULTS:

ESI #

Dell Engineering
2^5 East Lakewood Boulevard
Holland, Michigan W23

Attn: Ron Vriesman
Re: Jacobusse's (85065)

September 10, 1985

OF SOIL AND LIQUID SAMPLES

Robert W. Hamm, Laboratory Director

Received from client on July 2 and 3, 1985,

Expressed as noted.

SAMPLE I.D. PARAMETER CONCENTRATION

850706^1

"3

.-5

Contaminated Soil

Clean Soil

Liqu id , Tank 1

Liquid , Tank 2

L i q u i d , Tank *J

L iqu id , Tank 3

V G A ' s
EP Toxicity
PCB's (rag/kg)

V G A ' s

V G A ' s
Flashpoint ( ° F )

V G A ' s
Flashpoint ( ° F )

VGA's
Flashpoint ( ° F )

V G A ' s
Flashpoint ( °F )

SEE ATTACHED TABLE
SEE ATTACHED REPORT
<0.5

HOLD

SEE ATTACHED TABLE
158

SEE ATTACHED TABLE
85

SEE ATTACHED TABLE
80

SEE ATTACHED TABLE
152



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.
TABLE OF RESULTS FOR VOLATILE ORGANIC.ANALYSIS

Dell Engineering
\ Re: Jacobusse's (85065)

Received July 2 and 3, 1985. Reported September 10, 1985.
Expressed as milligrams per liter (mg/£) .

Limit of detection is noted under sample identification.

Parameter

bromodichloromethane
bromoform •
carbon tetrachloride
chlorobenzene
chlorodibromomethane
chloroform
1, 1~dichloroethane
1, 2~dichloroethane
1,1~dichloroethene
1,2~dichloroethene
1,2-dichloropropane
methylene chloride
1,1,2,2-tetrachloroethane
tetrachloroethene
1,1,1-trichloroethane
1,1,2-trichloroethane
trichloroethene
benzene
ethylbenzene
toluene
styrene
xylenes

ESI #850706

Contaminated
Soil*

(0.002)

N . D .
N . D .
N.D.
N . D .
N . D .
N . D .
N . D .
N . D .
N.D.
N . D .
N . D .
0.120
N . D .
0.058
0.300
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .
N . D .

Liquid
Clean Tank 1
Soil (250)

N.D.
N . D .
N.D.

~»~ N .D.
•~*- N .D.

— >- N .D.
N.D.
N .D .

— N.D.
N . D .
N.D.
N . D .
N.D.
N.D.
1 750
N.D.
N . D .
N . D .
160D
610
N . D .
9000

Liquid
Tank 2

(250)

N.D.
N.D.
N.D.
N .D .
N.D.
N .D .
N.D.
N.D.
N.D.
N .D .
N.D.
N . D .
N . D .
N.D.
970
N.D.
N . D .
N . D .
15000
45000
N.D.
88000

Liquid
Tank 4

(250)

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
350
N.D.
N.D.
7000
4750
29000
N . D .
24000

Liquid
Tank 3

(250)

N.D.
N.D.
N.D.
N.D.
N . D .
N.D.
N.D.
N.D.
N.D.
N.D.
N . D .
N.D.
N.D.
N.D.
890
N.D.
N.D.
N.D.
3300
288
N.D.
1400

-1 -2 -3 -5 -6

^Expressed as milligrams per kilogram (rag/kg).
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WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

PURPOSE

The purpose of this study is to evaluate the contaminated soil from

Jacobusse's, for Dell Engineering, to determine the nature of the leachable

constituents for waste disposal. This evaluation will define the possible

waste classification in accordance with the criteria set for th in the May 19,

1980, Federal Register, Volume 45, Number 98, HO CFR Part 261.24, Characteris-

tics of EP Toxiclty, Appendix II to that subpart, and the Mich igan Depar tment

of Natural Resources (DNR) , Act No. 64, of the Public Acts of 1979.

METHOD AND PARAMETER LIST SELECTION

The method selected was the EP Toxicity Study using the Michigan DNR para-1

meters listed in Act 64, P . A . 1979, excluding the Pesticide/Herbicides.

The method and parameter list was provided to Western Michigan Environ-

mental Services, Inc. (ESI) by Ron Vriesman, of Dell Engineering.



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

) PROCEDURE

The soil was prepared for analysis by the procedure of the Environmental

Protection Agency (EPA) Test Methods for Evaluating Solid Waste, Second Edi-

tion, Physical/Chemical Methods, July, 1982, EP Toxicity Test.

The equipment utilized was an ESI EP Toxic i ty 6 solid waste ro tary ex-

tractor operating at 29 rpm for 24 hours, as specified by the procedure. The

solid portion of the sample and 16 times the original sample weight of de-

ionized water were placed into a one gallon (four liter) glass container.

During the extraction period, 0.5N Acetic Acid was added to adjust the pH

to 5.0 +_ 0.2. After the extract ion per iod , the volume was adjusted to 20

times the original sample weight with deionized dist i l led water . The solid

was then separated from the liquid phase by decantation and fil tration through

a 0.45 ym membrane filter. The resulting f i l t ra te was then analyzed for the

parameters listed on the Table of Results.

The analytical procedures and/or instruments utilized were as follows:

Solids, all forms

Cyanide1

Metals, general

Arsenic

Barium

Cadmi urn

Chromium

EPA Methods 160.3 and 160.4

EPA Method 335.2.

E P A M e t h o d 4 . 1 . 1 - 4 . 1 . 4 u t i l i z i n g a n
A t o m i c A b s o r p t i o n Spec t ropho tome te r 2

(dual beam with background correction).

EPA Method 206.2.

EPA Method 208,2.

EPA Method 213.1.

EPA Method 218.2.

'Note : Total Cyanide analysis was performed on the gross sample due to the
potential for destruction of any cyanide present in the ex t rac t ion procedure.
To provide an estimate of the maximum leachable cyanide potentially present as
an EP Toxicity Leach, the gross concentration can be divided by twenty ( 2 0 ) to
represent the 20:1 dilution of the procedure.

2Atomic Absorption Spectrophotometer
Perkin Elmer Model 403 with Flame
Perkin Elmer Model 5000 with an HGA 500 Graphite Furnace



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

Copper

Lead

Mercury

Nickel

Selenium

Silver

Zinc

EPA Method 220.1.

EPA Method 239.2.

Cold Vapor Procedure, EPA Method 2^5.1.

EPA Method 2*19.1.

EPA Method 270.2.

EPA Method 272.1.

EPA Method 289.1.



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

DESCRIPTION

This sample consisted of a black soil wi th the appearance of topsoil.

The sample required 2.iJ$ of the maximum amount of 0.5N Acetic Acid to be added

to adjust the pH from 7.5.
The original sample contained 99.56$ total solids, of which 0.08? were

volatile and 99.02? were ash.



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

EP TOXICITY - TABLE OF RESULTS

Leachate Concentration
of

Contaminated Soil
from Jacobusse's

for
Dell Engineering

Job 85065

September 10, 1985
Results expressed as milligrams per liter (rag/S,) unless otherwise noted.

PARAMETER

Arsenic

Barium

Cadmium

Chromium

Copper

Cyanide

Lead

Mercury

Nickel

Selenium

Silver

Zinc

CONCENTRATION MAXIMUM CONCENTRATION

<0.005

0.030

<0.01

<0.005

<0.02

0.26 rag/kg as received

0.29

<0.0005

<0.05

<0.005

<0.01

27

EPA

5.0

100.0

1.0

5.0

«^4k«.

«.~.u

5.0

0.2

20.0*

1 .0

5.0

AA4b

DNR

5.0

100.0

1.0

5.0

100.0

20.0

5.0

0.2

~._

1.0

5.0

500.0

Original Sample;

Total Solids

Volatile Solids

Ash

99.56? of sample

of total solids

99.02? of total solids

ESI #850706-1

*Proposed EPA Maximum Concentration



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC.

CONCLUSION

The parameter evaluated, based on this study (9/10/85), has fallen below

the maximum levels set by the EPA and DNR for EP Toxici ty . Therefore , this

sample does not show characteristics of EP Toxicity.



ENVIRONMENTS ATTACHMENT K
INFRASTRUCTURE

RUST Environmeiu & Infraitructurt Inc.
1240 East Dithi Road
Nipcrvillc. 1L 60563

Tel. (708) 955-6600 • FAX (708) 955-6601

October 20, 1993

Phil Mazor
Waste Management, Inc.
Autumn Hills RDF
700 56th Avenue
Zeeland, MI 49464

Re: Well Point Removal
Holland Lagoons, Holland, MI

Dear Mr. Mazor:

This letter discusses the removal of a well point from the subject site." The well point was
found during a search for a suspected underground storage tank (UST). The results from
the search indicated that there was no UST present at the site and that the suspected UST
was really the well point. The UST search was documented in a letter dated September 7,
1993.

The well point was removed by Piedmont Environmental Services on August 26, 1993 by
excavating the well pit with a backhoe and then removing the well point with the backhoe.
The soil from the excavation was staged at the site on HOPE sheeting while waiting for the
results of the soil sample analyses.

The well point consisted of a 3 foot long by 1-1/4 inch diameter galvanized steel well point
and 1-1/4 inch diameter galvanized steel riser pipe. The well point was set at a depth of
approximately 15 feet below the ground surface. The well pit consisted of several 4 foot
diameter concrete rings with a broken concrete cover. The pump was not present at the
time the well point was removed, but underground electrical service and a 1-1/4 inch HDPE
discharge pipe were noted. The electrical service and discharge pipe were not removed.
A diagram snowing the approximate location of the well point is included as an attachment.

Soil samples were collected during the excavation to determine if the soil around the well
had been impacted by site activities. A soil sample was collected from the inside of the well
pit before it was excavated and soil samples were collected from the east and west side walls
of the excavation at a depth of 4 feet and from the bottom of the excavation at a depth of
8 feet. It was not practical to excavate to the water table to collect a water sample so a
water sample was obtained from the water inside the well point. A figure showing the
sample locations is included as an attachment.

Quality through teamwork



Phil Mazor
October 20, 1993
Page 2

The soil samples were analyzed for benzene, ethylbenzene, toluene, and xylene (BETX),
polynuclear aromatic hydrocarbons (PNAs), polychlorinated biphenyls (PCBs),
trichloroethene (TCE), 1, 2 dichloroethane (DCA), cadmium, chromium, and lead. None
of the soil samples had levels of these analytes above the method detection limits except for
the metals. The water sample was analyzed for BETX, TCE, and DCA. The water showed
levels of benzene, toluene, xylene, and TCE that are slightly above the method detection
levels. The results of the analysis are included as an attachment to this letter report.

The results of this investigation demonstrate that the soil that remained at the site after the
well pit was removed is not impacted above MDNR Type B soil criteria as established by
MERA Operational Memorandum #8, Revision #2. The soil sample collected from the
well pit before the pit was excavated (S-01 Well Bottom) showed elevated lead levels. 'The
samples from the excavation sidewalls and bottom did not show elevated lead levels which
demonstrates that all of the contaminated soil associated with the well point was removed.

A composite sample of the soil that was stockpiled from the excavation was collected and
analyzed for TCLP lead. The results of the analysis show that the soil is not contaminated
with leachable lead above the method detection level of 0.1 ppm. The soil was removed
from the site and was disposed of in the Autumn Hills Recycling and Disposal Facility,
Zeeland, Michigan. The result of the TCLP lead analysis is included with the laboratory
results.

The water sample collected from the well point showed slightly elevated levels of BETX and
TCE. These levels are all near or below the Type B criteria for groundwater. However,
the sample may not be representative of the groundwater in the area.

If you have any questions or comments, please contact me at (708) 955-6787.

Sincerely,

Carl Shaw
Project Manager

Attachments: Well Point Location Diagram
Soil Sample Location Diagram
Laboratory Results

L71719PM.CS2\ltr4
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Page 1 of 9

Sample: 33729-6291
Client Sample: S-01 Well Bottom
COLLECTED: 08/26/1993 :
RECEIVED: 08/27/1993 16:13

a 1 y t
^̂ ^̂ •̂̂ ^̂ •̂»^̂ ^Bî ^»«l̂ ^™^̂ "«^̂ -̂ ^̂ ^̂ ^̂ ™^̂ — ̂ ^^— — i '• -••

i c a 1 L a b o r a t o r i e s

Rust Environment & Infrastructure

Matrix: Soil / Grab
Location:
Project:: WMI-Holland Lagoons 71719.100
Sampled By: Carl Shaw

^Detection
Test Description

TOTAL METALS ANALYSIS
Cadmium (GFAA)
Chromium, Total (ICAP)
Lead (ICAP)

PURGEABLE HALOCARBONS
1,2-Dichloroethane
Trichlorocthene

VOLATILE AROMATIC HYDRO.
Benzene
Toluene
Ethylbenzcne
Xylenes (Total)

POLYNUCLEAR AROMATIC HYDRO.
Benzo (a) Anthracene
Benzo (a) Pyrene
Benzo (b) Fluoranthenc
Bcnzo (g,h,i) Perylene
Benzo (k) Fluoranthene
Dibcnzo (a,h) Anthracene
Indeno (1,2,3-cd) Pyrene
Naphthalene
Acenaphlhenc
Acenaphlhylcne
Fluorene
Phenanthrene
Anthracene
Fluoranlhene
Pyrene
Chrysenc

Result

12
38

380

ND
ND

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Unit

mg/kg

mg/kg

mg/kg

ug/kg
ug/kg

ug/kg
ug/kg

ug/kg
ug/kg

ug/kg

ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg

ug/kg
/feg/kg

ug/kg

ug/kg
ug/kg
ug/kg

Limit Method

0.01 SW-846Mtd. 7131

0.2 SW-846 Mid. 6010
2

10 SW-846 Mtd. 8010
10

10 SW-846 Mtd. 8020
10

10

30

330 SW-846 Mtd. 8270
330

330

330

330

33O

330

330

330

330

330

330

330

330

330

330

Date/Analyst

09/01/1993 SRO

09/02/1993 GCP

09/02/1993 GCP

08/31/1993 EE
03/31/1993 EE

08/31/1993 EE

08/31/1993 EE

08/31/1993 EE
08/31/1993 EE

09/03/1993 RJW
09/03/1993 RJW

OSI/03/1993 RJW

09/03/1993 RJW
09/03/1993 RJW
09/03/1993 RJW

09/03/1993 RJW
09/03/1993 RJW
09/03/1993 RJW
09/03/1993 RJW

09/03/1993 RJW
09/03/1993 RJW
09/03/1993 RJW

09/03/1993 RJW

09/03/1993 RJW
09/03/1993 RJW

POLYCHLORINATED BIPHENYLS (PCBs)
Aroclor-1016
Aroclor-1221

ND
ND

mg/kg

mg/kg
0.1 SW-846 Mtd. 8080
0.1

09/07/1993 JA

09/07/1993 JA

Reported: 09/07/1993

Certilication Numbeis : NJ #62844, Wl #999959180 ; Lab IDs : Ml #MI078, Wl #0564, SC #81004
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n a I y t i c a I L a b o r a t o r i e s

Rust Environment & Infrastructure

Sample:
Client Sample:
COLLECTED:
RECEIVED:

Test Description

33729-6291
S-01 Well Bottom
08/26/1993 :
08/27/199316:13

Result

Matrix: Soil
Location:
Project: WMI-Holland
Sampled By: Carl Shaw

Detection
Unit Mmit

/Grab

Lagoons 71 71 9. 100

Method Date/Analyst

POLYCHLORINATED BIPHENYLS (PCBs)
Aroclor-1232 ND mg/kg 0.1
Aroclor-1242 ND mg/kg 0.1
Aroclor-1248 ND mg/kg 0.1
Aroclor-1254 ND mg/kg 0.1
Aroclor-1260 . ND mg/kg 0.1
Aroclor-1262 ND mg/kg 0.1
ArocIor-1268 ND mg/kg 0.1

SW-846 Mtd. 8080 00/07/1993 JA

051/07/1993 JA

09/07/1993 JA

00/07/1993 JA

09/07/1993 JA

0£l/07/1993 JA

09/07/1993 JA

ND = Non Detectable

Laboratory Manager

C. David Hainer Reported: 09/07/1993

Certification Numbers : NJ #62844, Wl #999959180 ; Lab IDs : Ml #MI078, Wl #0564, SC #81004
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A n a l y t i c a l L a b o r a t o r i e s

Rust Environment & Infrastructure

Sample: 33729-6292
Client Sample: S-02 East Sidewall
COLLECTED: 08/26/1993 :
RECEIVED: 08/27/1993 16:13

Matrix: Soil / Grab
Location:
Project: WMI-Holland Lagoons 71719.100
Sampled By: Carl Shaw

Detection
Test Description

TOTAL METALS ANALYSIS
Cadmium (GFAA)
Chromium, Total (ICAP)
Lead (GFAA)

PURGEABLE HALOCARBONS
1,2-DichIoroethanc
Trichloroelhene

VOLATILE AROMATIC HYDRO.
Benzene
Toluene
Elhylbenzcne
Xylenes (Total)

POLYNUCLEAR AROMATIC HYDRO.
Benzo (a) Anthracene
Bcnzo (a) Pyrene
Uen/o (h) Fluoranlhene
Benzo (g,h,i) Perylcne
Bcn/o (k) Fluorantlienc
Dibcnzo (a,h) Anthracene
lndeno(l,2,3-cd)Pyrene
Naphllialcne
Acenaphlhene
Acenaphlhylenc
Fluorene
Phenanlhrene
Anthracene
Fluoranthene
Pyrcne
Chrysene

Result

1.1
2.9
21

ND
ND

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Un|t

mg/kg
mg/kg
mg/kg

ug/kg

ug/kg

ug/kg
ug/kg

ug/kg
ug/kg

ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg

ug/kg

'itig/kg
ug/kg
ug/kg
ug/kg
ug/kg

Lirhlt Method

0.01 SW-846 Mtd. 7131
0.2 SW-846Mtd. 6010
0.1 SW-846 Mtd. 7421

10 SW-846 Mtd. 8010

10

10 SW-846 Mtd. 8020

10

10

30

330 SW-846 Mtd. 8270
330

330

330

330

330

330

330

330

330

330

330

330

330

330

330 "

Date/Analyst

09/01/1993 SRO
09/02/1993 GCP

09/01/1993 SRO

' 08/31/1993 EE

08/31/1993 EE

08/31/1993 EE
08/31/1993 EE

08/31/1993 EE
08/31/1993 EE

09/03/1993 RJW
09/03/1993 RJW
09/03/1993 RJW
09/03/1993 RJW
09/03/1993 RJW
013/03/1993 RJW

' 09/03/1993 RJW
09/03/1993 RJW

09/03/1993 RJW
09/03/1993 RJW

09/03/1993 RJW

09/03/1993 RJW
09/03/1993 RJW
O9/03/1993 RJW

09/03/1993 RJW
09/03/1993 RJW

POLYCHLORINATED BIPHENYLS (PCBs)
Aroclor-1016
Aroclor-1221

ND
ND

mg/kg

mg/kg
0.03 SW-846 Mtd. 8080
0.03

09/02/1993 TJ

09/02/1993 TJ

Reported: 09/07/1993

Ceililication Numbeis : NJ #62844, Wl #999959180 ; Lab IDs : Ml #MI078, Wl #0564, SC #81004
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A n a l y t i c a l L a b o r a t o r i e s

Rust Environment & Infrastructure

Sample: 33729-6292
Client Sample: S-02 East Sidewall
COLLECTED: 08/26/1993 :
RECEIVED: 08/27/1 993 1 6: 1 3

Test Description

POLYCHLORINATED
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
Aroclor-1268

Result

BIPHENYLS (PCBs)
ND
ND
ND
ND
ND
ND
ND

Matrix: Spil /Grab
Location:
Project: WMI-Holland Lagoons 71719.100
Sampled By: Carl Shaw

Unit

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Detection
Limit ; Method

0.03 SW-846 Mtd. 8080

0.03

0.03

0.03
0.03

0.03

0.03

Date/Analyst

09/02/1993 TJ
09/02/1993 TJ

09/02/1993 TJ
09/02/1993 TJ
09/02/1993 TJ

09/02/1993 TJ
09/02/1993 TJ

ND = Non Detectable

\ Laboratory Manager
.' /~\ ~ _ i

C. David Hainer Reported: 09/07/1993

Certilication Numbers : NJ #62844, Wl #999959180 ; Lab IDs : Ml #MI078, Wl #0564, SC #81004
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A n a l y t i c a l L a b o r a t o r i e s

Rust Environment & Infrastructure

Sample: 33729-6293
Client Sample: S-03 West Sidewall
COLLECTED: 08/26/1993 :
RECEIVED: 08/27/199316:13

Soil /GrabMatrix;
Location:
Project: WMI-Holland Lagoons 71719.100
Sampled By: Carl Shaw

Test Description

TOTAL METALS ANALYSIS
Cadmium (GFAA)
Chromium, Total (ICAP)
Lead (GFAA)

PURGEABLE HALOCARBONS
1,2-Dichloroethane
Trichloroelhene

VOLATILE AROMATIC HYDRO.
Benzene
Toluene
Elhylbenzene
Xylenes (Total)

Result

0.21
3.5
1.0

ND
ND

ND
ND
ND
ND

Unit

nig/kg
mg/kg
mg/kg

ug/kg
ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

Detection
Limit Method

0.01 SW-846 Mid. 7131

0.2 SW-846 Mtd. 6010
0.1 SW-846 Mtd. 7421

10 SW-846 Mtd. 8010
10

10 SW-846 Mtd. 8020

10

10

30

Date/Analyst

09/01/1993 SRO
09/02/1993 GCP

09/01/1993 SRO

08/31/1993 EE
08/31/1993 EE

08/31/1993 EE

08/31/1993 EE

OB/31/1993 EE

08/31/1993 EE

POLYNUCLEAR AROMATIC HYDRO.
Benzo (a) Anthracene
Benzo (a) Pyrene
Benzo (b) Fluoranthene
Benzo (g,h,i) Perylene
Benzo (k) Fluoranthene
Dibcnzo (a,h) Anthracene

Indeno (1,2,3-cd) Pyrene
Naphthalene
Acenaphlhene
Acenaphthylene
Fluorune
Phenanthrene
Anlhracene
Fluoranlhene
Pyrene
Chryscne

POLYCHLORINATED BIPHENYLS
Aroclor-1016
Aroclor-1221

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

(PCBs)
ND
ND

ug/kg

ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg

4ug/kg
ug/kg
ug/kg
ug/kg

ug/kg

mg/kg

mg/kg

330 SW-846 Mtd. 8270

330

330

330

330
330

330

330

330

330

330

330

330

330

330

330

0.03 SW-846 Mtd. 8080
0.03

09/03/1993 RJW

09/03/1993 RJW
09/03/1993 RJW

09/03/1993 RJW
09/03/1993 RJW
09/03/1993 RJW

09/03/1993 RJW
09/03/1993 RJW
09/03/1993 RJW
09/03/1993 RJW

09/03/1993 RJW
09/03/1993 RJW
09/03/1993 RJW

09/03/1993 RJW

09/03/1993 RJW

09/03/1993 RJW

09/02/1993 TJ

09/02/1993 TJ

Reported: 09/07/1993

Certification Numbers : NJ #62844, Wl #999959180 ; Lab IDs : Ml #MI078, Wl #0564, SC #81004
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A n a l y t i c a l L a b o r a t o r i e s

Rust Environment & Infrastructure

Sample:
Client Sample:
COLLECTED:
RECEIVED:

33729-6293
S-03 West Sidewall
08/26/1993 :
08/27/199316:13

Matrix:
Location
Project:

Soil / Grab

WMI-Holland Lagoons 71719.100
Sampled By: Carl Shaw

: Detection
Test Description Result Unit Limit Method Date/Analyst

POLYCHLORINATED BIPHENYLS (PCBs)
Aroclor-1232
Aroclor-1242
Aroclor-1248
Arocbr-1254
ArocIor-1260
Aroclor-1262
Aroclor-1268

ND
ND
ND
ND
ND
ND
ND

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg

0.03 SW-846 Mtd. 8080
0.03

0.03

0.03

0.03

0.03

0.03

09/02/1993 TJ

09/02/1993 TJ
09/02/1993 TJ

09/02/1993 TJ
09/02/1993 TJ
09/02/1993 TJ
09/02/1993 TJ

ND = Non Detectable

) Laboratory Manager

C. David Hamer Reported: 09/07/1993

CeMificalion Numbers : NJ #62844, Wl #999959180 ; Lab IDs : Ml #MI078, Wl #0564, SC #81004
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A n a l y t i c a l L a b o r a t o r i e s

Rust Environment & Infrastructure

Sample: 33729-6294
Client Sample: S-04 Bottom
COLLECTED: 08/26/1993 :
RECEIVED: 08/27/199316:13

Matrix: Soil /Grab
Location:
Project : WMI-Holland Lagoons 71 71 9. 1 00
Sampled By: Carl Shaw

Detection
Test Description

TOTAL METALS ANALYSIS
Cadmium (GFAA) .
Chromium, Total (ICAP)
Lead (CJFAA)

PURGEABLE HALOCARBONS
1,2-Dichloroethane
Trichloroethene

VOLATILE AROMATIC HYDRO.
Benzene
Toluene
Elhylbenzcne
Xylenes (Total)

POLYNUCLEAR AROMATIC HYDRO.
Benzo (a) Anthracene
Benzo (a) Pyrene
Ben/o (b) Fluoranlhene
Benzo (g,h,i) Perylene
Benzo (k) Fluoranthene
Dibcnzo (a,h) Antliracene
Indeno (1,2,3-cd) Pyrene
Naphthalene
Acenaphthene
Acenaphthylene
Fluorene
Phenanthrene
Anthracene
Fluoranlliene
Pyrene
Chrysene

Result

0.10
3.1
1.1

ND
ND

ND '
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Unit

mg/kg
mg/kg '
mg/kg

ug/kg
ug/kg

ug/kg
ug/kg
ug/kg

ug/kg

ug/kg

ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg

/tUg/kg

Wkg
ug/kg
ug/kg
ug/kg

Limit Method

0.01 SW-846Mtd. 7131
0.2 SW-846 Mtd. 6010
0.1 SW-846 Mtd. 7421

10 SW-846 Mtd. 8010

10

10 SW-846 Mtd. 8020
10

10

30

330 SW-846 Mtd. 8270

330

330

330

330

330

330

330

330

330

330

330

330

330

330

330

Date/Analyst

09/01/1993 SRO
09/02/1993 GCP
09/01/1993 SRO

08/31/1993 EE
08/31/1993 EE

08/31/1993 EE
08/31/1993 EE
08/31/1993 EE
08/31/1993 EE

09/03/1993 RJW

09/03/1993 RJW
09/03/1993 RJW

09/03/1993 RJW

09/03/1993 RJW
09/03/1993 RJW

09/03/1993 RJW
09/03/1993 RJW
09/03/1993 RJW

09/03/1993 RJW
09/03/1993 RJW

09/03/1993 RJW
09/03/1993 RJW
09/03/1993 RJW

09/03/1993 RJW

09/03/1993 RJW

POLYCHLORINATED BIPHENYLS (PCBs)
Aroclor-1016
Aroclor-1221

ND •= Non Detectable

ND
ND

mg/kg
mg/kg

0.03 SW-846 Mtd. 8080
0.03

09/02/1993 TJ
09/02/1993 TJ

Reported: 09/07/1993

Certiticalion Numbers : NJ #62844, Wl #999959180 ; Lab IDs : Ml #MI078, Wl #0564, SC #81004



Page 8 of 9

A n a l y t i c a l L a b o r a t o r i e s

Rust Environment & Infrastructure

Sample: 33729-6294
Client Sample: S-04 Bottom
COLLECTED: 08/26/1993 :
RECEIVED: 08/27/1993 16:

Test Description

POLYCHLORINATED BIPHENYLS
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
Aroclor-1268

13

Result

(PCBs)
ND
ND
ND
ND
ND
ND
ND

Matrix: Soil /Grab
Location:
Project: WMI-Holland Lagoons 71719.100
Sampled By: Carl Shaw

Detection
Unit Limit Method

mg/kg 0.03 SW-846 Mtd. 8080
• mg/kg 0.03

mg/kg 0.03

mg/kg 0.03

mg/kg 0.03

mg/kg 0.03

mg/kg 0.03

Date/Analyst

09/02/1993 TJ
09/02/1993 TJ
09/02/1993 TJ

09/02/1993 TJ

09/02/1993 TJ

09/02/1993 TJ

09/02/1993 TJ

ND = Non Detectable

Laboratory Manager

C. David Hainer Reported: 09/07/1993

Cerlilicalion Numbers : NJ #62844, Wl #999959180 ; Lab IDs : Ml #MI078, Wl #0564, SC #81004
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A n a l y t i c a l L a b o r a t o r i e s

Rust Environment & Infrastructure

Sample:
Client Sample:
COLLECTED:
RECEIVED:

33729-6295
W-01 Well Riser
08/26/1993 :
08/27/1993 16:23

Matrix: Water /Grab
Location:
Project: WMI-Holland Lagoons 71719.100
Sampled By: Carl Shaw

Test Description Result Unit
Detection

Limit Method Date/Analyst

PURGEABLE HALOCARBONS
1,2-Dichloroelhane
Trichloroelhene

VOLATILE AROMATIC HYDRO.
Benzene
Toluene
Ethylbenzene
Xylenes (Total)

ND
3

1
28
ND
37

ug/L
ug/L

ug/L
ug/L
ug/L
ug/L

SW-846Mtd. 8010

SW-846 Mtd. 8020

08/31/1993 EE

08/31/1993 EE

08/31/1993 EE

08/31/1993 EE

08/31/1993 EE

08/31/1993 EE

ND = Non Detectable

\ Laboratory Manager

c.
C. David Hainer Reported: 09/07/1993

Certification Numbers : NJ #62844. Wl #999959180 ; Lab IDs : Ml #MI078, Wl #0564, SC #81004
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82583
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Sample Description: Soil Composite S-05
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Report Date: 10/1S/93
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Analysis performed on TCLP extract

Lead O.I
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1.0 INTRODUCTION AND PURPOSE

This report presents the results of an electromagnetic (EM) survey conducted at the Waste
Management of Michigan Holland Lagoons Site located near Holland Michigan. The specific
location of the site is in Park Township within the SW 1/4, Section 15, T5N, R16E at 2700
North 168th Street.

The Holland site was investigated by an EM survey for the purpose of identifying the nature and
extent of potential subsurface contamination. Potential contamination is reported to be associated
with former waste disposal activities including open burning and burial of the ash and disposal
of liquid waste via dewatering lagoons. A general location map of the EM study ana is
presented in Figure 1.

The EM investigation was completed as part of the Phase I Remedial Investigation for the
Holland Lagoons Site. The survey was conducted as an assessment of subsurface environmental
concerns at locations determined from a historical records search regarding past waste disposal
activities at the site.

The extent of the EM survey covered approximately 25 acres which encompassed target areas
determined from the historical records search. EM data was acquired from the study area by
an EM survey conducted on October 11-13, 1993.

2.0 ELECTROMAGNETIC SURVEY TECHNIQUE

The EM survey was conducted at the Holland site using a Geonics EM-31D Terrain conductivity
meter. Terrain conductivity is obtained by measuring the variances in electrical current, which
is electromagnetically induced into the earth by a transmitter coil in the quadrature phase.
Current variation is detected electromagnetically by a receiver coil. The center of each coil is
set apart at a known distance and oriented in a vertical dipole mode. This allows for a
continuous depth of investigation of approximately 20 feet. The EM technique measures
composite electrical conductivity of subsurface soil, rock, and ground water. The measured
subsurface conductivity is a function of physical and chemical properties of soil and/or rock, its
porosity, moisture content in the pore spaces, and the conductivity of moisture (fluids) that fill
the pore spaces. EM conductivity values of the underlying soils are measured in
millunhos/meter (mmhos/m) or the equivalent millisiemens/meter (ms/m).

In addition to the measurement of conductivity in the quadrature phase, readings more sensitive
to metal detection were also obtained with the in-phase component of the instrument. EM values
of the in-phase component are measured as a proportion of conductivity hi parts per thousand
(ppt). Both quadrature and in-phase readings were simultaneously recorded in the field.

A homogeneous soil formation will have soil constituents that are somewhat similar in physical
chemical composition. Pore openings, texture, particle size, and moisture content will be
relatively constant throughout the formation. If the soils have been altered, such as during

1



excavation or fill placement, the physical characteristics of the soils will also be altered and, in
turn, affect the pore openings and moisture content of the soil. If an area of land has been
disturbed (i.e., buried waste), the conductivity of the altered soils would likely differ from the
surrounding in-situ undisturbed soils. Comparison of relative changes in conductivity or in-
phase response can be used to map the extent of the soil impacted by past excavation and/or
waste disposal activities.

The occurrence of buried wastes, metals or buried metal drums and their more conductive nature
will have a significant effect on conductivity or in-phase values obtained from the EM survey.

3.0 ELECTROMAGNETIC SURVEY PROCEDURES

Results of the historical records search indicate a variety of wastes have been disposed of at the
site. The site was operated between 1945 and 1981 as an industrial waste hauling and sludge
dewatering operation (Jacobusse Inc.). It is also reported to have conducted liquid waste
disposal activities and open burning of refuse. According to available information the disposal
of waste materials were into seepage lagoons and in various "landfill" areas within the site.
Locations of these waste disposal areas are not well defined. It is also reported that sediment
from the dewatering lagoons has since been excavated and backfilled with surrounding soils;
however, the extent of remediation remains uncertain.

Based on the results of the historical records search, concerns regarding the locations and extent
of past waste disposal activities were further investigated by an EM survey. The EM survey was
designed to obtain conductivity information to a depth of approximately 20 feet over the entire
25 acre study area. This coverage provided the EM data required to delineate potential
occurrences of buried wastes, soils altered from past excavation and backfilling, or metal drum
disposal.

Individual values of EM data are not necessarily diagnostic in themselves but comparative
variations in conductivity or in-phase data are significant. Therefore, measurements influenced
by items or waste will exhibit an anomalous trend in EM values in comparison to that of values
associated with natural or non-impacted soils.

It is anticipated that the 25 acre coverage at the site would provide the comparative variation of
conductivity and in-phase data required for the investigation. The site is currently open land
with some wooded areas. A small metal building and an adjoining fenced storage yard are
located in the western portion of the site, near 168th Street.

The EM survey at the Holland Site was conducted on 65 north-south traverse lines. Each
traverse line was spaced 20 feet apart, with EM values recorded electronically at 20 foot
increments along each line, resulting in a 20 x 20 foot grid.

Orientation of traverse lines were maintained by a previously staked 40 x 40 foot grid. The EM
survey grid was incorporated into the Michigan State Plane Coordinate System.



LYSIS AND RESULTS

Quadrature (Conductivity) Data:

The location of the EM survey grid at the Holland Site is provided in Figure 2. Also included
are the conductivity values obtained 'at each station. The conductivity data obtained from the
EM survey have been contoured for the area of interest as shown in Figure 3. A corresponding
three-dimensional surface plot of conductivity data is provided in Figure 4.

The contoured data indicates a good correlation in areas with lower and consistent conductivity
values associated with background soils, in contrast to areas of relatively high or low anomalous
conductivity associated with impacted soils. Positive conductivity values for the study area
ranged from a low of 2 mmhos/m to a high of 88 mmhos/m. Negative conductivity values were
also encountered at various locations with values ranging from -101 to -1 mmhos/m. Negative
conductivity responses may be attributed to buried or surface metal items. Metal items can
cause a reversal of induced current as the EM instrument passes over, resulting in a negative
response at some data point locations.

Figures 3 and 4 described conductivity trends and anomalies that represent various effects on
soil conditions. Identified trends and anomalies have also been compared to observed surface
features and their potential impact on the conductivity readings. Most noticeable are the effects
of the metal building and fencing in the western portion of the site. Surface features such as
power poles and above ground power lines, at locations shown in Figure 3, were found not be
have influenced conductivity readings.

Analysis of EM data indicates areas of natural or background soils are represented by relatively
low conductivity values between 5 and 10 mmhos/m. The 5 to 10 mmhos/m range of
background soils is most likely associated with the soil's varying sand and silty sand content.
Background soils are indicated by open areas between the 5 and 10 mmhos/m contours shown
in Figure 3 and the more level corresponding surface shown in Figure 4. Background soils are
located throughout most areas of the site with conductivity values most often ranging between
6 to 8 mmhos/m.

Areas of anomalous conductivity data are defined by values either less than 5 mmhos/m or
greater than 10 mmhos/m. The range of anomalous conductivity data is in response to the
instrument's orientation to suspected metal object(s) at a given grid coordinate. At some
locations the instrument was more parallel to a metal object resulting in a positive response,
whereas at other locations the instrument appears to have encountered a metal object(s) in a
perpendicular direction, resulting in a negative response.

Numerous isolated areas of anomalous conductivity data were identified at the site. Most
anomalies were attributed to metal debris observed on the surface and are not considered
representative of subsurface soil conditions. Typically, the cause of these anomalies are
associated from the effects of scattered metal objects such as an abandoned car, an old culvert



pipe, abandoned equipment, and old empty drums. Cultural items causing anomalous
conductivity responses include the metal building and fencing in the western portion of the site.
Anomalies attributed to observed surface debris and items are noted in Figures 3 and 4.

Eight areas of anomalous conductivity data where found not to correlate with observed surface
items. These areas, as shown in Figures 3 arid 4, infer the locations of suspected buried waste
material.

One area, within the northwestern portion of the study area is comprised of a grouping of
anomalous conductivity data. The grouping of these anomalies is approximately centered around
coordinates N485.880/E12,632,540. Each anomaly is associated with a negative conductivity
response and are situated in an apparent systematic pattern indicating a grouping of relatively
isolated buried waste items. The negative anomalies infer the buried wastes are items of metallic
composition.

Two isolated north-south trending anomalies were identified in the north central and south
central portions of the study area, at coordinates N485,820/E12,632,800 and
N485,320/E12,632,920 respectively. Both anomalies are comprised of high and low
conductivity values in a linear north-south configuration. The configuration of anomalous
conductivity at both locations suggests the existence of buried wastes within two separate trench
like excavations.

More extensive areas of anomalous conductivity data were found in the eastern portion of the
study area. This portion of the study area includes areas of reported buried wastes and former
lagoon locations identified in the historical records search. Anomalous conductivity trends have
been identified at five general locations within the eastern portion of the study area, as shown
in Figures 3 and 4. The areas of anomalous conductivity data tend to be situated near the base
of an old sand dune and near an abandoned north-south road.

The configuration of the four anomalous areas immediately west of the road shown in Figure
3 suggests former area-fill methods of waste disposal. The locations of these anomalies correlate
with waste disposal areas reported to have existed along the eastern base of the sand dune^ The
predominance of negative conductivity values at all three locations infers the existence of
numerous metal items within each suspect buried waste area.

An area of anomalous conductivity data was also identified within the southeastern portion of
the study area. This area is comprised of a grouping of conductivity anomalies centered near
coordinates N485,040/E12,633,440 at the end of an abandoned road, as shown in Figure 3. The
grouping of anomalous conductivity data suggests the locations of isolated buried wastes within
a general disposal area. Buried wastes in this area is suspected to consist of buried metal drums.
The existence of buried drums in this area is based in part on the grouping of isolated positive
and negative conductivity values which are suspected to be in response to individual buried
drums or groups of buried drums. A few drums were also observed to be imbedded in surface
soils in this area, further substantiating the occurrence of additional buried drums.



Conductivity data in reported former lagoon locations did not exhibit anomalous conductivity
data. The former lagoon locations, as shown in Figure 3 appear to be comprised of soils similar
to natural or background soil conditions where conductivity values are typically between 6 to 8
mmhos/m.

The records search had noted that sediment from the lagoons had been previously excavated and
removed from the site. Backfilling of the excavated lagoons was then completed using native
soils consisting of sand. Based on the lack of anomalous conductivity data at both lagoon
locations, it would appear that the removal of impacted soil for both lagoon areas was completed
as reported.

In-Phase Data:

Additional in-phase data were acquired with the EM31 simultaneously with the conductivity
(quadrature) data acquisition. As discussed previously in Section 2.0, the in-phase component
is substantially more sensitive to metal objects than in the quadrature phase. Units of the in-
phase component are parts per thousand (ppt). In-phase responses were encountered at
numerous locations in the study area, indicating the occurrence of buried metal or effects from
metal debris laying on the surface.

Anomalous in-phase data included both positive and negative responses ranging from 3 to 45 ppt
and -32 to -3 ppt. The positive and negative values are a result of induced current reversals
when the EM instrument passed over metal objects. In-phase values between -2 and 2 ppt are
considered as zero readings due to minor variation about the sensitive zero setting of the EM
instrument. Variation of _+ 2 ppt are not considered representative of subsurface conditions.

The contoured results of the in-phase data and a corresponding three-dimensional surface plot
of in-phase data are provided hi Figures 5 and 6, respectively. An evaluation of contoured
results at the site, indicates a good correlation of anomalous in-phase data with most anomalous
conductivity data.

As with conductivity data, numerous areas of anomalous in-phase data were identified within the
study area. Most anomalies are attributed to metal debris on the surface and to cultural effects
such as the metal building and fencing and are not representative of subsurface conditions.
In-phase anomalies attributed to these effects are identified hi both Figures 5 and 6.

Seven areas of anomalous in-phase data, however, are not associated with the effects of observed
surface features. These areas, as also shown in Figures 5 and 6, infer the location of buried
metal items.

All seven anomalies were found to correlate closely with seven of the eight identified
conductivity anomalies. This correlation further indicates the existence of metal material within
the areas of buried wastes as inferred from the evaluation of conductivity data.



The one conductivity anomaly not correlating with anomalous in-phase data occurs near
coordinates N485,320/E12,632,940. The lack of correlating in-phase data at this location infers
that potential buried wastes identified from conductivity data, is comprised of conductive waste
material other than metal.

5.0 SUMMARY AND CONCLUSIONS

Conductivity trends and anomalies determined from the EM survey have identified two
representative soil categories at the Holland Lagoons Site. These categories include:

1) Background soil conditions between 5 to 10 mmhos/m.

2) Impacted soils associated with buried waste materials at values less than 5 mmhos/m
or greater than 10 mmhos/m.

Background soil conditions were identified for most areas of the site with conductivity values
most often from 6 to 9 mmhos/m. Anomalous positive and negative values were found at
various locations of the study area. Most of the anomalies were attributed to observed surface
debris and/or cultural effects (ie. metal bldg.). However, eight areas of anomalous data infer
the existence of buried waste materials.

Three of the eight areas within the central portion of the site, as shown in Figures 3 and 5, are
relatively large in area! extent. These areas were found to correlate with reported waste disposal
operations identified in the historical records search. The remaining five areas of anomalous
data infer relatively isolated buried waste materials or disposal areas at previously unknown
locations. These locations are within the northwestern, south central, and southeastern portions
of the study area, as also shown in Figures 3 and 5.

Conductivity data within the two former lagoon locations were found to be at background levels.
The lack of anomalous data at both locations supports reported removal of impacted soil and
backfilling with native soils (sand).

Areas of anomalous in-phase data were found to correlate with most areas of anomalous
conductivity data. The correlation of data suggests the existence of. metal material within the
inferred buried waste mass.

R/WMNA/HOLLAND.SDP



E 12632500 12633500 E 12634000 E 12634500 E 12635080

N 486080

N 4B5BB9

SCALE

EM STUDY
AREA
BOUNDARY

N 4850BB

N 484501

LEGEND
SITE PROPERTY BOUNDARY
TRAILS
FOREST
ELEVATION CONTOUR LINE
(10 FT. CONTOUR INTERVAL)

I ENVIRONMENT &
INFRASTRUCTURE

Minneapolis. MN 55441

FIGURE
GENERAL LOCATION MAP

ELECTROMAGNETIC SURVEY INVESTIGATION
HOLLAND LAGOONS

WASTE MANAGEMENT OF MICHIGAN
HOLLAND. MICHIGAN



ATTACHMENT M

1995 Phase I Remedial Investigation Report Waste Management Holland Lagoons,
December 1995

Due to the size of this report, a copy will not be included with this Five-Year
Review Report. Copies of this report can be found in both the MDEQ and USEPA
site files.



ATTACHMENT N

Rust Environment & Infrastructure Inc.

A Rust International Company Phone 708.955.6600
1240 East Diehl Road Fax 708.9556601
Naperville, IL 60563

May 6, 1996

Ms. Lisa Summerfield
Michigan Department of Natural Resources
Knapp's Office Center
P. O. Box 30028
Lansing, MI 48909

Subject: Groundwater Sampling
Waste Management - Holland Lagoons Superfund Site

Dear Ms. Summerfield:

On behalf of SC Holdings, Inc. (SCH), Rust Environment & Infrastructure, Inc. (Rust) is submitting
this letter to describe additional groundwater sampling to be conducted at the Waste Management -
Holland Lagoons Superfund Site (Site). The scope of work outlined in this letter involves collecting
an additional round of groundwater samples from selected monitoring wells and analyzing the samples
for volatile organic compounds (VOCs) and total inorganics.

Project Plans have already been developed which describe in detail the methods which will be used
to collect and analyze the samples. This letter will discuss only the wells which will be sampled and
the analyses which will be performed on the samples. The existing Project Plans will be referenced,
as appropriate, in this letter to describe the procedures which will be used to collect the samples. The
existing Project Plans are:

• Phase II Remedial Investigation Work Plan, Waste Management-Holland Lagoons, Holland,
Michigan, Prepared for SC Holdings, Inc., Prepared by Rust Environment & Infrastructure,
Inc. October, 1995.

• Phase II Remedial Investigation Field Sampling Plan, Waste Management-Holland Lagoons,
Holland, Michigan, Prepared for SC Holdings, Inc., Prepared by Rust Environment &
Infrastructure, Inc. October, 1995.

• Phase II Remedial Investigation Quality Assurance Project Plan, Waste Management-
Holland Lagoons, Holland, Michigan, Prepared for SC Holdings, Inc., Prepared by Rust
Environment & Infrastructure, Inc. October, 1995.

• Phase II Remedial Investigation Site Specific Health and Safety Plan, Waste Management-
Holland Lagoons, Holland, Michigan, Prepared for SC Holdings, Inc., Prepared by Rust
Environment & Infrastructure, Inc. October, 1995.

The following sections describe the wells which will be sampled, the analytes for which the samples
will be analyzed, and the methods which will be used to collect the samples.

Quality through teamwork



WELLS TO BE SAMPLED

Groundwater samples will be collected from 21 existing wells located on and around the Site. The
wells are a combination of existing wells installed by Prein & Newhof to monitor the Southwest
Ottawa County Landfill (SOCL) and existing wells installed by Rust during the Phase I and Phase II
Investigations. The wells which will be sampled are summarized in Table 1 and the locations of the
wells are shown on Figure 1 .

SAMPLE ANALYSIS

The wells will be sampled for the target compound list (TCL) volatile organic compounds and for
total target analyte list (TAL) inorganics. The analytes which will be sampled are summarized in
Table 2 and the bottles which will be used to collect the samples are summarized in Table 3.

SAMPLING METHODS

The procedures which will be used to collect the samples will be the same procedures described in
the Phase II Remedial Investigation Field Sampling Plan (FSP). As discussed in the preceding
sections, the only changes to the procedures are the wells which will be sampled and the analytes
which will be tested. All other purging and sampling methods will be the same as those described in
the FSP.

SCHEDULE

SCA would like to conduct the additional sampling as soon as possible to minimize the impact on the
project schedule. Rust is planning to conduct the sampling in late May 1996.

If you have any questions or comments concerning this addition to the Project Plans, please contact
either Phil Mazor at (616) 688-5777 or me at (708) 955-6787.

Sincerely,

Carl G. Shaw, P.G.
Project Manager



TABLE 2
GROUNDWATER SAMPLING SUMMARY

Sample
Matiw

Groundwater

Parantetws

TCL VOCs

TAL Inorganics
(Total)

Groundwater
Parameters(1)

DQQLCTel

rv
IV

m

Meld
Samples

21
21

21

Field Blanks

3
3

3

Field
ThipTjrafes

3
3

3

Trip
THanks

1

—

—

Total to
T,ah

28
27

27

Lab
MSflWBm

2

2

2

(1) TDS, TSS, chloride, sulfate, alkalinity-bicarbonate, alkalinity-carbonate.

TABLE 3
GROUNDWATER SAMPLE BOTTLE SUMMARY

ANALYTE

TCL volatile organics

TAL Inorganics
Metals - Total
Cyanide

Groundwater Parameters
TDS, TSS
Anions

BOfTLE

2-40 ml glass vials with
teflon lined septa

^

1-1 liter polyethylene
1-1 liter polyethylene

l-1000ml plastic
l-2000ml plastic

PRESERVATIVE

Cool to 4°C
No headspace

Cool to 4°C
Cool to 4°C and
NaOHtopH>12

Cool to 4°C
Cool to 4°C

HOLDING TIME

7 days

6 months, mercury:26 days
12 days

7 days
28 days

MS/MSB

6

0
0

0
0



TABLE 1
MONITORING WELL SUMMARY

1 Observation
Well

Number

W-13

W-15
W-16

W-18

W-22

W-23

W-24

W-26

W-34

W-42

W-46

W-48

W-51
W-88

W-89

MW-01
MW-02

MW-03

MW-04

MW-05

MW-06

Date
Installed

NA

NA
NA

NA

NA

4/26/79

4/26/79

NA

5/24/79

8/28/79

NA

1/7/80

NA
NA

NA

7/14/94

7/14/94

7/13/94

7/10/95

7/10/95

7/10/95

ELEVATION

Ground

NA
NA

NA

NA

612.9

620.0

619.8

619.8

618.9

615.5

616.8

615.6

NA
NA

NA

615.1

615.1

615.4

618.6

615.6

617.5

Casing

NA

NA
NA

NA

614.84

622.00

622.88

620.20

619.91

616.55

617.99

617.83

NA
NA

NA

617.89

617.65

617.65

621.29

618.20

620.02

Screen

NA

NA

NA

NA

588

567

588

547

583
NA

584

579

NA
NA

NA

574

596
572

586

583
585

Depth
Below
Water
Table

10

40
20

20

20

40

20

61

20
40

20
25

20
40

40

30

8
34

20

20

20

.. 1
Relationship to

Former
Lagoon Area

Background

Background

Background

Background

Anthropogenic
Background

Anthropogenic
Background

Anthropogenic
Background

Anthropogenic
Background

Down Gradient

Down Gradient

On-Site 1
Down Gradient

Down Gradient

Anthropogenic
Background

Anthropogenic
Background

Down Gradient

Down Gradient

Down Gradient

Cross Gradient

Down Gradient U=

On-Site ||
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WASTE MANAGEMENT
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ATTACHMENT O

1997 Remedial Investigation Report and Base Line Risk Assessment Report
Waste Management Holland Lagoons, January 1997

Due to the size of this report, a copy will not be included with this Five-Year
Review Report. Copies of this report can be found in both the MDEQ and USEPA
site files.



ATTACHMENT P

Rust Environment & Infrastructure Inc.

A Rust International Company Phone 630.574.2006
3121 Butterfield Road Fax 630.574.2007
Oak Brook, II60523

May 7, 1998

Ms. Lisa Summerfield
Michigan Department of Environmental Quality
P. O. Box 30028
Lansing, MI 48909

Subject: Additional Ground Water Sampling Results
Waste Management-Holland Lagoons

Dear Ms. Summerfield:

Enclosed, please find the results of the recent ground water sampling event conducted at the
subject site. Ground water samples were collected from wells MW-02, MW-03, W-42, and W-
48 on March 23, 1998. The samples were collected according to the procedures in the Phase n
Field Sampling Plan and were analyzed for total (no field filtering) beryllium, cadmium, and
vanadium. The results were validated according to the procedures outlined in the Phase n QAPP.
SC Holdings is currently preparing a submittal to MDEQ outlining the procedures and results of
the sampling event.

If you have any questions or comments, please contact Phil Mazor at 616-688-5777 me at 630-
574-4779.

Sincerely,

Carl G. Shaw, P.G.
Project Manager

Attachment: as noted

Quality through teamwork



TABLE 1
Ground Water Sampling Results For March 23,1998

Waste Management - Holland Lagoons

Sample (Number :

Res. Criteria

MW-02

MW-03

W-42

W-48

W-48 Duplicate

W-48 Blank

;;f-;;.:v;;:̂
'::^f$^fiititti^t

4.0

<1.2

<1.2

<1.2

<1.2

<1.2

<1.2

.;;^V:: :',Gadniiumf.':S::^

5.0

<0.077

0.345 J

6.3

1.22

0.08

<0.077

:; {iiVanadium

64

14.3 J

10.6 J

56

<5.1

<5.1

<5.1



ATTACHMENT Q
3 1 2 1 B u t t e r f i e l d R o a d , O a k B r o o k , I l l i n o i s 6 0 5 2 3 !

January 27, 2000

._! Ms. Judy Gapp
I Michigan Department of Environmental Quality

Knapp's Office Center
I P. O. Box 30028
> Lansing, MI 48909

] Subject: Ground Water and Soil Analytical Data
i Waste Management - Holland Lagoons Superfund Site

I Dear Ms. Gapp:
T e l e p h o n e :

On behalf of SC Holdings, Inc., Earth Tech, Inc. is submitting the attached analytical \
data for ground water and soil confirmations samples collected at the Waste 0 3 0 . 5 7 4 . 2 0 0 6 ;
Management - Holland Lagoons Superfund site in October 1999. The following F a c s i m i l e '
sections provide additional discussion of the submittal. •

6 3 0 . 5 7 4 . 2 0 0 7 ^

Ground Water Sample Data

Ground water samples were collected from selected ground water monitoring wells
according to the Work Plan for Ground Water Sampling under the oversight of Bill
Bolio of MDEQ. The samples were submitted to Lancaster Laboratories for analysis
and the results were validated by Marcia KuehJ. The locations of the wells that were
sampled are shown on Figure 1. The ground water analytical results are summarized
in Tables 1, 2, and 3. The data validation memoranda are included as attachment 1
and the validated laboratory sheets are included as attachment 2.

The ground water sample results from the wells that have been sampled in the past are
similar or improved from the results found in the past.

• Benzene generally continues to be found in the same wells in which it has been
found in the past. However, benzene was also found in anthropogenic well W-24
and it has not been found in this well in the past.

• Total metals results are also very similar to past sampling events. Manganese was
generally found in the same wells as benzene. Aluminum was not found in any of
the wells but had been found in several wells in the past. Lead was found in site
well MW-03 and anthropogenic well W-89 but had not been found in these wells
in the past.

• There were no detections of SVOCs in any of the wells, which is similar to past
results.

E A R T H j^^l T E C H

A tl/CO INTERNATIONAL LTD. COMPANY



Ms. Judy Gapp
January 27, 2000
Page 2 of3

The ground water sample results from the wells that have not been sampled in the past (W-28 and
W-29) did have some detections of metals that are not generally found in other site wells. These
wells are screened deeper than other wells in the area and this may account for the difference in the
results.

• Barium, lead, and sodium were found in well W-28.
• Manganese and zinc were found in well W-29. This well also had a detection of 0.3 ug/L for

benzene.

Soil Excavation and Confirmation Sample Data

Approximately 540 cubic yards of soil was excavated from the haul road area and disposed of at the
Autumn Hills RDF according to the Work Plan for Removal of Additional Soil. Soil confirmation
samples were collected and analyzed for chromium, copper, lead, nickel, and zinc by Lancaster
Laboratories using Level 3 data quality objectives. The extent of the soil excavation is shown on
Figure 2 and the locations of the confirmation samples are shown on Figure 3. The analytical results
are summarized in Table 4 and the laboratory sheets are included in attachment 3.

In addition to the soil confirmation samples, two samples were collected of some white material on
the north side of the excavation. The material appeared to be lime and it was assumed that it would
not require excavation. The samples were analyzed for Michigan 10 metals by Lancaster
Laboratories using Level 3 data quality objectives. The laboratory results show that the white
material contains chromium, cadmium, barium, copper, and zinc at concentrations that exceed site
cleanup objectives. The approximate extent of the white material is shown on Figure 2. The
laboratory data is summarized in Table 5 and the laboratory data sheets are included in attachment
3.

Request for Meeting

Based on the results of the sampling data summarized in this letter, SC Holdings requests a meeting
with MDEQ to discuss possible strategies to close the site. SC Holdings believes that it may be more
easily acceptable to MDEQ to close the site by determining an appropriate end use scenario and
closing the site consistent with that end use, rather than continuing to seek a residential closure for
the entire site. To this end, SC Holdings is currently discussing possible future development and end
use of the site with several developers who have experience developing environmentally impaired
property. SC Holdings would like to discuss some of the possible end uses that have been suggested
by the developers and would like feedback from MDEQ on the steps necessary to close the site under
the various end use scenarios.

E A R T H

A tt/CO INTERNATIONAL LTD COMPANY



Ms. Judy Gapp
1 January 27, 2000
1 Page 3 of 3

| SC Holdings will call concerning arrangements for the proposed meeting. In the mean time, if you
I have any questions, please contact either Phil Mazor at (616) 688-5777 or me at (630) 574-4779.

J Sincerely,
I

Earth Tech, Inc.

Carl G. Shaw, P.G.
Project Manager

cc: Phil Mazor (WMI)
Jim Forney (WMI)

E A R T H S « l T E C H

A tt/CO INTERNATIONAL LTD COMPANY



Summary of VOCs Detected in Ground Water at Holland Lagoons, ug/l
Phase V- September 1999

Anarvtes

Chloromethane
Vinyl Chloride
Bromomethane
Chlorocthane
1 , 1 -Diohloroethene
Acetone
Carbon Disulfide
Methylene Chloride
1,2-DichIoroethene (total)
1 , 1 -Diohloroethane
2-Butanone
Bromoohloromethane
Chloroform
1,1,1-Trichloroethane
Carbon Trichloride
Benzene
1 ,2-Dichloroethane
Trichloroethene
1 ,2-Dichloropropane
Bromodichloromethane
1,3-Dichloropropene (total)
4-Methyl-2-Pentanone
Toluene
1,1,2-Trichloroethane
Tetraohloroethene
2-Hexanone
Dibromochloromethane
1 ,2-Dibromoethane
Chlorobcnzene
Ethylbenzene
Total Xylenes
Styrene
Bromoform
1 , 1 ,2,2-Tetrachloroethane
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
l,2-Debromo-3-Chloropropane

TICs
Ethyl Ether
Diisopropyl ether

MW010999

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
2.3 UJB
1.0 U
0.1 UJB
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

MW020999

0.1 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.9 UJB
1.0 U
0.2 UJB
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
0.1 J
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

MW030999

1.0 U
1.0 U
i.o u
1.0 U
1.0 U
2.6 UJB
1.0 U
0.1 UJB
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
0.5 /
1.0 U
1.0 U
1.0 U

MW040999

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
2.4 UJB
1.0 U
0.1 UJB
1.0 U
1.0 U
5.0 UJ

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

MW050999

0.2 UJ
1.0 U
1.0 U
1.0 U
1.0 U
5.0 U
1.0 U
0.1 UJB
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

MW050999D

0.2 UJ
1.0 U
1.0 U
1.0 U
1.0 U
5.0 U
1.0 U
0.2 UJB
1.0 U
1.0 U
5.0 UJ
.0 U
.0 U
.0 U
.0 U
.0 U

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

MW050999B

0.5 J
1.0 U
1.0 U
1.0 U
1.0 U
9.8 U
1.0 U
0.1 UJB
1.0 U
1.0 U
2.4 J
1.0 U
1.0 J
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
0.5 J
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
0.7 J
0.2 J
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

MW060999

1.0 U
1.0 U
1.0 U
0.2 J
1.0 U
3.8 UJB
1.0 U
0.1 UJB
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
15 D

1.0 U
1.0 U
0.2 J
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
0.2 J
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

3 NJ
2 JN
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Summary of VOCs Detected in Ground Water at Holland Lagoons, ug/l
Phase V- September 1999

Analyses

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
1,1-Dichloroethene
Acetone
Carbon Disulfide
Methylene Chloride
1,2-Dichloroethene (total)
1 , 1 -Dichloroethane
2-Butanone
Bromochloromethane
Chloroform
1 , 1 , 1 -Trichloroethane
Carbon Trichloride
Benzene
1 ,2-Dichloroethane
Trichloroethene
1 ,2-Dichloropropane
Bromodichloromethane
1,3-Dichloropropene (total)
4-Methyl-2-Pentanone
Toluene
1,1,2-Trichloroethane
T etrachloroethene
2-Hexanone
Dibromochloromethane
1 ,2-Dibromoethane
Chlorobenzene
Ethylbenzene
Total Xylenes
Styrene
Bromoform
1 , 1 ,2,2-Tetrachloroethane
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
1 ,2-Debromo-3-Chloropropane

TICs
Ethyl Ether
Diisopropyl ether

W230999

0.2 J
0.2 J
1.0 U
0.1 J
1.0 U

5 U
1.0 U
0.2 JU
1.0 U
1.0 U
5.0 U
1.0 U
1.0 U
1.0 U
1.0 U
0.1 J
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 U
1.0 U
1.0 U
1.0 U
5.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

8 JN

W240999

0.1 J
1.0 U
1.0 U
1.0 U
1.0 U
4.4 JU
1.0 U
2.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
9.2
1.0 U
1.0 U
0.1 J
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
24 D
0.2 J
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

W260999

0.1 J
1.0 U
1.0 U
1.0 U
1.0 U
5.3 U
1.0 U
0.3 UJB
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
0.4 J
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

W280999

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 U
1.0 U
0.1 UJB
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
0.3 J
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

4 JN

W290999

0.1 J
1.0 U
1.0 U
1.0 U
1.0 U
3.2 UJ
1.0 U
2.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

W340999

0.1 J
1.0 U
1.0 U
0.3 J
1.0 U
1.2 UJ
1.0 U
0.1 UJB
0.1 J
0.3 J
5.0 U
1.0 U
1.0 U
1.0 U
1.0 U
35 D

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 U
1.0 U
1.0 U
1.0 U
0.4 J
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

4 JN

W460999

1.0 U
1.0 U
1.0 U
0.3 J
1.0 U
3.5 UJ
1.0 U
0.1 UJ
1.0 U
0.3 J
5.0 U
1.0 U
1.0 U
1.0 U
1.0 U
35 D

1.0 U
1.0 U
0.5 J
1.0 U
1.0 U
5.0 U
1.0 U
1.0 U
1.0 U
5.0 U

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

2 JN

W480999

0.2 J
1.0 U
1.0 U
1.0 U
1.0 U
1.9 UJB
1.0 U
0.2 UJB
0.1 J
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
25 D

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
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Summary of VOCs Detected in Ground Water at Holland Lagoons, ug/l
Phase V- September 1999

Analytes

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
1,1-Diohloroethene
Acetone
Carbon Disulfide
Methylenc Chloride
1,2-Dichloroethene (total)
1 , 1 -Diohloroethane
2-Butanone
Bromochloromethane
Chloroform
1,1,1 -Trichloroethane
Carbon Trichloride
Benzene
1 ,2-Diohloroethane
Trichloroethene
1 ,2-Diohloropropane
Bromodichloromethane
1 ,3-Dichloropropene (total)
4-Methyl-2-Pentanone
Toluene
1 , 1 ,2-Triohloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
1 ,2-Dibromoethane
Chlorobenzene
Ethylbenzene
Total Xylenes
Styrene
Bromoform
1 , 1 ,2,2-Tetrachloroethane
1 ,3-Dichlorobcnzene
1 ,4-Diohlorobenzene
1 ,2-Diohlorobenzene
1 ,2-Debromo-3-Chloropropane

TICs
Ethyl Ether
Diisopropyl ether

W880999

1.0 U
1.0 U
1.0 U
0.9 J
1.0 U
5.0 U
1.0 U
0.2 UJB
0.1 J
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

8 JN
15 JN

W890999

1.0 U
1.0 U
1.0 U
0.9 J
1.0 U
5.0 U
1.0 U
0.2 JU
0.1 J
1.0 U
5.0 U
1.0 U
1.0 U
1.0 U
1.0 U
27 D

1.0 U
1.0 U
1.0 U
1.0 XJ
1.0 U
5.0 U
i.o u
1.0 U
1.0 U
5.0 U
1.0 U
1.0 U
i.o u
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

17 JN
23 JN

W890999D

1.0 U
1.0 U
1.0 U
0.9 J
1.0 U
5.0 U
1.0 U
2.0 U
0.1 J
1.0 U
5.0 U
1.0 U
1.0 U
1.0 U
1.0 U
27 D

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 U
1.0 U
1.0 U
1.0 U
5.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

17 JN
21 JN

W890999B

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
10 U

1.0 U
0.1 UJ
1.0 U
1.0 U
5.0 U
1.0 U
0.8 J
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
0.4 J
1.0 U
5.0 U
1.0 U
1.0 U
1.0 U
5.0 U
0.2 J
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

Trip Blank

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
7.3 B
1.0 U
0.4 UJB
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
i.o u
1.0 U
1.0 U
1.0 U
5.0 UJ
1.0 U
1.0 U
1.0 U
0.1 J
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
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Table C-3. Summary ofSVOCs Detected In Ground Water at Holland Lagoons, ug/l
Phase V- September 1999

Analvtes

SVOCs

2,4-Dinitrophenol
Butylbenzylphthalate
bis (2-Etiiylhexyl ) Phlhalate
Di-n-Octyl Phlhalate

TICS
Sulfur, mol. (S8)
Ethosuximide
2-Pentanone, 4-hydroxy-4-met

MW010999

24 U
10 U
10 U
10 U

510 NJBU

MW020999

24 U
10 U

1 J
10 U

610 NJBU

MW030999

24 U
10 U
2 J

10 U

440 NJBU
2 NJ

MW040999

25 U
10 U
10 U
10 U

320 NJBU

MW050999

25 U
10 U
10 U
10 U

1400 NJBU

MW050999D

24 U
10 U
2 J

10 U

560 NJBU

12 NJ

MW050999B

24 U
10 U
10 U
10 U

510 NJ

MW060999

24 U
9 U
4 J
9 U

33 NJBU
4 NJ

Benzoic acid, 4-chloro-
1,4-Hexadiene, 2-methyl
Saccharin
Di-n-Octyl Phthalate
Benzo (k) Fluorantfiene
Benzoic acid, 2,5-dimethyl
Benzenamine, 3-methyl
Unknown carboxylic acid
2-Propanamine, N-(phenylme1h
Phosphoric acid, Iriethy
Benzeneacetic acid, alpha
2,4-Imidazolidinedione, 5,5
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Table C-3. Summary ofSVOCs Detected in Ground Water at Holland Lagoons, ug/l
Phase V- September 1999

Analytes W230999 W240999 W260999

SVOCs

2,4-Dinitrophenol 24 UJ 24 U 24 U
Burylbenzylphthalate 10 UJ 10 U 10 U
bis (2-Ethylhexyl ) Phthalate 10 UJ 4 J 2 J
Di-n-Octyl Phthalate 10 UJ 10 U 10 U

TICS
Sulfur, mol. (S8) 52 NJBU 26 NJBU
Ethosuximide 30 NJ
2-Pentanone, 4-hydroxy-4-met
Benzoic acid, 4-chloro-
1,4-Hexadiene, 2-methyl
Saccharin
Di-n-Octyl Phlhalate
Benzo (k) Fluoranlhene
Benzoic acid, 2,5-dimethyl
Benzenamine, 3-melhyl
Unknown carboxylic acid
2-Propanamine, N-(phenylmeth
Phosphoric acid, triethy
Benzeneacetic acid, alpha
2,4-Imidazolidinedione, 5,5

W280999

25 U
10 U
9 J

10 U

78 NJ

5 JX
8 JX

14 NJ

W290999 W340999 W460999 W480999

25 U 24 U 25 UJ 24 U
10 U 10 U 10 UJ 10 U
3 J 2 J 10 UJ 2 J

10 U 10 U 10 UJ 10 U

61 NJBU 600 NJBU
30 NJ 3 NJ

3 JX

2 NJ
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Table C-3. Summary ofSVOCs Detected in Ground Water at Holland Lagoons, ug/l
Phase V- September 1999

Analytes W880999

SVOCs

2,4-Dinitrophenol 24 U
Butylbenzylphthalate 10 U
bis (2-Ethylhexyl ) Phlhalate 1 J
Di-n-Octyl Phthalate 10 U

TICS
Sulfor. mol. (S8)
Ethosuximide 8 NJ
2-Pentanone, 4-hydroxy-4-met
Benzoic acid, 4-chloro-
1,4-Hexadiene, 2-melhyl
Saccharin
Di-n-Octyl Phlhalate
Benzo (k) Fluoranthene
Benzoic acid, 2,5-dimethyl 4 JX
Benzenaraine, 3 -methyl
Unknown carboxylic acid
2-Propanamine, N-(phenylmeth
Phosphoric acid, triethy
Benzeneacetic acid, alpha
2,4-Imidazolidinedione, 5,5

W890999

25 U
10 U
2 J

10 U

12 NJ

40 JX
13 J
27 JX

W890999D W890999B

24 U 24 U
10 U 10 U

1 J 10 U
10 U 10 U

380 NJ

60 JX

6 NJ
12 NJ
35 NJ
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Summary of Inorganics Detected in Ground Water at Holland Lagoons, ug/l
Phase V- September 1999

Analvtes

Total Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Cyanide

Phosphorus (Total)
Total Organic Carbon
Hexavalent Chromium

MW010999 .

30.3 UJ
0.72 UJN
0.86 UJ
10.2 B
0.38 U

0.097 U
25000

1.1 U
0.83 U

1.5 BU
170 J

0.98 U
5790
68.8

0.039 UJ
1.3 U

962 B
0.7 U

0.049 U
782 BJ
3.8 U

0.76 U
2.2 UEJ

10 U

<0.04
1.4 UBJ

<5.0 R

MW020999

30.3 UJ
0.72 UNJ
0.86 UJ
25.9 B
0.38 U

0.097 U
41400

1.1 U
0.83 U
3.1 BU

15.1 UJ
0.98 U

12000
0.21 U

0.039 UJ
1.3 U

1990 B
2.3 B

0.049 U
1050 BJ

3.8 U
0.76 U
17.5 BEUJ

10 U

O.04
5.3 J

<5.0 R

MW030999

30.3 UJ
0.72 UWNJ
0.86 UJ
73.7 B
0.38 U

2 B
45100

1.1 U
0.83 U
0.93 BU
503 J
18.4 S

9730
71.6

0.039 UJ
1.3 U

1370 B
0.7 U

0.049 U
15500 J

3.8 U
0.76 U

2.4 BEUJ

10 U

<0.04
2.6 J

<5.0 R

MW040999

30.3 J
0.72 UNJ
0.86 UJ

5 B
0.38 U

0.097 U
21500

1.1 U
0.83 U
0.64 U
15.1 UJ
0.98 U
5130
27.4

0.039 UJ
1.3 U

1150 B
0.7 U

0.049 U
994 BJ
3.8 U

0.76 U
5.7 BEUJ

10 U

O.04
1.3 UBJ

<5.0 R

MW050999

30.3 UJ
0.84 BNUJ

2 BJ
6.6 B

0.38 U
0.097 U
25600

1.1 U
0.83 U

1.7 BU
185 J

0.98 U
6090

216
0.039 UJ

1.3 U
1220 B

0.7 U
0.049 U
1190 BJ

3.8 U
0.76 U

2.2 UEJ

10 U

0.348
1.1 UBJ

<5.0 R

MW050999D

.30.3 UJ
0.72 UNJ

1 BWJ
6.7 B

0.38 U
0.097 U
26100

1.1 U
0.83 U

1.3 BU
198 J
1.4 BU

6210
220

0.039 UJ
1.3 U

1250 B
0.7 U

0.049 U
1330 BJ

3.8 U
0.76 U
3.5 BEUJ

10 U

0.337
1.5 UBJ

<5.0 R

MW050999B

30.3 UJ
0.72 UNJ
0.86 UJ
0.12 U
0.38 U

0.097 U
65.4 BU

1.1 U
0.83 U

5.8 BU
15.1 UJ
0.98 U
26.6 U
0.44 BU

0.079 BJ
1.3 U
132 U
0.7 U

0.049 U
147 UJ
3.8 U

0.76 U
3.9 BEUJ

10 U

O.04
0.4 J

<5.0 R

MW060999

30.3 UJ
0.72 UWNJ

5.1 BWJ
112 B

0.38 U
0.097 U
75500

1.1 U
2.3 B
1.5 BU

9100 J
0.98 U
9160

551
0.039 UJ

5.7 BU
9720

0.7 U
0.049 U
9200 J

3.8 U
0.76 U

6.7 BEUJ

10 U

0.04
5 J

<5.0 R
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Summary of Inorganics Detected in Ground Water at Holland Lagoons, ug/l
Phase V- September 1999

Analvtes

Total Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Cyanide

Phosphorus (Total)
Total Organic Carbon
Hexavalent Chromium

W230999

30.3 UJ
0.72 UNJ

1.7 BJ
52.6 B
0.38 U

0.097 U
79900

1.1 U
0.83 U

1.3 BU
5910 J
0.98 U

12600
118

0.039 UJ
1.3 U

2580 B
0.7 UW

0.049 U
2140 BJ

3.8 U
0.76 U
112 EJ

10 U

0.042
3 UB

<5.0 R

W240999

30.3 UJ
0.72 UNJ
4.9 BJ

33.9 B
0.38 U
0.3 B

70400
1.1 U

0.83 U
0.7 BU

1950 J
0.98 U
8160

116
0.039 UJ

1.3 U
2560 B

0.7 U
0.049 U
1660 BJ

3.8 U
0.76 U
62.4 EJ

10 U

<0.04
2.4 UB

<5.0 R

W260999

30.3 UJ
0.72 UNJ
0.86 UJ
334
0.38 U

0.097 U
143000

1.1 U
0.83 U

1.1 BU
9070 J
0.98 U

30200
233

0.039 UJ
1.3 U

1280 B
1.2 BW

0.049 U
81700 J

3.8 U
0.76 U
552 EJ

10 U

0.04
6.9

<5.0 R

W280999

30.3 UJ
0.72 UWNJ

3.9 BJ
2720
0.38 U

2.2 B
213000

1.9 BU
1.4 B

1 BU
20200 J

10.8 S
66900

81.9
0.039 UJ

12.4 B
29200

2.3 BW
0.049 U

252000 J
19 U

0.92 BU
1560 EJ

10 U

0.1
25.7

<5.0 R

W290999

30.3 UJ
0.72 UNJ
0.86 UJ
591

0.38 U
0.16 B

124000
1.1 U

0.83 U
1.2 BU

9680 J
1.9 BU

29300
348

0.051 BJ
1.9 BU

1380 B
1.1 B

0.049 U
90500 J

3.8 UW
0.76 U

4290 EJ

10 U

0.056
8.1

<5.0 R

W340999

30.3 UJ
0.72 UWNJ

1.5 BJ
137 B

0.38 U
0.097 U

74900
1.1 U

0.95 B
2.5 BU

12800 J
0.98 U
7970

326
0.039 UJ

1.3 U
8880

0.7 UW
0.049 U
5550 J

3.8 UW
0.76 U
316 EJ

10 U

<0.04
3.5

<5.0 R

W460999

30.3 UJ
0.72 UNJ

5.5 BJ
117 B

0.38 U
0.097 U
87600

1.1 U
0.83 U

1.6 BU
12000 J

1.1 BU
8620
370

0.039 UJ
2.8 BU

6390
0.7 U

0.049 U
4350 BJ

3.8 U
0.76 U
132 EJ

10 U

0.046
3.41

<5.0 R

W480999

30.3 UJ
0.72 UNJ

4.8 BWJ
17.7 B
0.38 U

0.097 U
26400

1.1 U
0.83 U
0.64 U
645 J
0.98 U
6320

187
0.039 UJ

1.3 U
1540 B

0.7 U
0.049 U
1130 BJ

3.8 U
0.76 U
173 EJ

10 U

<0.04
1.6 UB

<5.0 R
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Summary of Inorganics Detected in Ground Water at Holland Lagoons, ug/l
Phase V- September 1999

Analvtes

Total Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Cyanide

Phosphorus (Total)
Total Organic Carbon
Hexavalent Chromium

W880999

30.3 UJ
0.72 UNJ
3.5 BWJ
726
0.38 U

0.097 U
114000

2.1 BU
3.2 B

0.71 BU
24400 J

0.98 UW
36000

170
0.039 UJ

8.9 BU
47400

1.1 BW
0.049 U
67400 J

3.8 U
1 BU

614 EJ

10 U

0.071
17.2

<5.0 R

W890999

30.3 U
0.72 UNJ

5.2 BJ
513

0.38 U
0.097 UWJ

127000
1.7 BJ
2.9 B

0.64 UJ
24800 J

0.98 UWJ
35000

158
0.039 UJ

12.4 B
63800

2.2 BW
0.049 U

181000 J
3.8 UW

0.87 BJ
188 EJ

10 U

0.103
27.3

<5.0 R

W890999D

30.3 UJ
0.72 UWNJ

5.1 BJ
517

0.38 U
4.3 BSJ

128000
3.2 BJ

3 B
0.82 BUJ

25100 J
11.5 SJ

35400
160

0.039 UJ
12.5 B

64000
2.1 BW

0.049 U
183000 J

3.8 UW
1.8 BUJ
186 EJ

10 U

0.093
24.5

<5.0 R

W890999B

30.3 UJ
0.72 UNJ
0.86 UJ
0.23 BU
0.38 U

0.097 U
49.2 BU

1.1 U
0.83 U
7.4 BU

15.1 UJ
0.98 U
26.6 U
0.22 BU

0.039 UJ
1.3 U
132 U
0.7 U

0.049 U
147 UJ
3.8 U

0.76 U
5.3 BEUJ

10 U

<0.04
0.68 J

<5.0 R

Page 3 of3

* Data Qualifiers:
J - The result is an estimated quantity.
B - The analyte was present in the associated method blank as well as in the sample
D - The analysis was run at a secondary dilution factor.

btafe) ^^ WaS fOUnd bel°W deteCti0n (baSCd UPOQ ̂  accuracy of to ^oratory equipment or field



SOIL VERIFICATION SAMPLES
Waste Management Holland Lagoons

Former Haul Road Area - October 1999
Analyte
Chromium
Copper
Lead
Nickel
Vanadium
Zinc

Criteria
18
32
21
20

*15
47

SS01
24.8
14.5
1.62
7.33
4.58
7.05

SS02
15.3
7.33
1.44
4.97
7.21
6.19

SS03
12.9
6.10
2.03
4.90
8.24
6.36

SS04
3.64
1.69

<1.00
1.90
3.91
4.40

SS05
3.33
1.47

<1.00
2.16
6.84
4.30

SS06
12.5
6.56
1.19
4.38
6.11
6.05

SS07
3.44
1.34
1.21
2.41
5.75
5.02

SS08
10.9
8.03
1.45
5.09
6.49
6.86

* This is a site specific criteria based on background samples. There is no default background value. The Residential value is 0.24 mg/Kg



"LIME SAMPLES"
Waste Management Holland Lagoons

Former Haul Road Area - October 1999
Analyte
Chromium
Barium
Copper
Lead
Silver
Zinc
Mercury
Arsenic
Cadmium
Selenium

Criteria
18
75
32
21
1.0.
47

0.13
5.8
1.2

*1.0

SS09
79.8
80.8
105
10.4
<0.5

75
0.0589
<0.24

2.89
<0.5

SS10
59.8
54.7
67.7
5.79
<0.5
67.4

0.061
<0.24

2.40
0.84

* This is a site specific criteria based on background samples.

The default background value is 0.41 mg/Kg
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ATTACHMENT R

Final Feasibility Study and Remedial Action Plan Report for Waste Management
Holland Lagoons, July 2001

Due to the size of this report, a copy will not be included with this Five-Year
Review Report. Copies of this report can be found in both the MDEQ and USEPA
site files.
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STATE OF MICHIGAN
ATTACHMENT S

REPLY TO

JOHN ENGLER, Governor ENVIRONMENTAL RESPONSE DIVISION

DEPARTMENT OF ENVIRONMENTAL QUALITY "^T
HOLLISTER BUILDING. PO BOX 30473. LANSING Ml 48908-7973 LANSING Ml 489O9-7B26

INTERNET: http://www.deq itate.mi.ut

RUSSELL J. HARDING. Director

April 23, 1997

CERTIFIED MAIL

Mr. Phil Mazor
Waste Management of North America
700 56th"Avenue
Zeeland, Michigan 49464

Dear Mr. Mazor:

SUBJECT: Acknowledgment of Receipt of an Administratively Incomplete Remedial Action Plan for
the Waste Management-Holland Lagoons Superfund Site, Ottawa County, Michigan.

The Department of Environmental Quality (DEQ) has received a Remedial Action Plan (RAP) dated April
1997 for the Waste Management-Holland Lagoons Superfund site. This RAP was received by the
Superfund Section in Lansing on April 10, 1997.

Section 20114(8) of Part 201 of the Natural Resources and Environmental Protection Act (NREPA), 1994
PA 451, as amended , states that the DEQ shall either approve or deny the RAP within six months of the
submittal of the information necessary or required for the department to make its decision. The DEQ
considers a RAP administratively complete when all information necessary or required to approve the RAP
in its entirety has been submitted.

The above-mentioned RAP has been reviewed for completeness by staff from the Lansing office and has
been found to be administratively incomplete. The following items are required and will need to be
submitted to the Lansing Office before the DEQ can make a decision regarding RAP approval:

I (1) Please provide a copy of the restrictive covenant for all areas where groundwater contamination
attributable to the Waste Management-Holland Lagoon site exceeds Generic Residential Criteria. Attached
is a copy of model language for a restrictive covenant acceptable to the Department. Properties included in

I the restrictive covenant will have to be identified with legal descriptions or property surveys.

1 (2) Please provide the DEQ with a copy of the Ottawa County Environmental Health Code, Article VII,
Section C-7 and other documentation such as a County Ordinance that demonstrates that the county has the
authority and ability to grant or deny the installation of all types of wells within the groundwater

• contaminant plume. The DEQ will review and discuss this health code with Ottawa County staff.

(3) The RAP must clearly specify under which category of Section 20120(b) it is being submitted. In

( addition, in accordance with Section 20120a(6) demonstration that the land use is consistent with current
and reasonably foreseeable future use is required. Please provide a copy of Ottawa County's zoning
designations for the area covered by the RAP.

EQP 0100e
I (Rev. 10/96)



Mr. Phil Mazor -2- April 23, 1997

(4) Please demonstrate compliance with R299.5705(5) and 705(6).

(5) Please demonstrate compliance with Part 201, Section 18 (5) and (6).

(6) Please provide a monitoring plan to assure groundwater restrictions placed on property(ies) will
continue to be protective under the provisions of the RAP.

(7) Please provide a financial assurance mechanism to carry out the monitoring component of the RAP.

(8) Section 20120(b)(2) requires that a Notice of Approved Environmental Remediation (NAER) be
recorded with the register of deeds for the county for the implementation of RAPs in the categories defined
by Sections 20120a(b)-(e). Please find attached a copy of the current model NAER utilized by the DEQ to
satisfy the statutory requirements of Section 20120(b)(2).]

(9) Section 20120(b)(3) requires that a legal agreement and restrictive covenant are necessary for
implementation of RAPs in the categories defined by Sections 20120a(l)(f)-(j) and 20120a(2). Please find
attached copies of current model legal agreements and restrictive covenant(s) utilized by the DEQ to satisfy
the statutory requirements of Section 20120(b)(3).

Pursuant to Section 20114(8) of NREPA, the DEQ will either approve or deny the RAP within six months
of the date that the administratively complete RAP is received in its entirety at the Lansing Office. DEQ
staff will continue to review the technical merits of the RAP and provide comments to you at a later date.
If you have any questions you may contact Ms. Lisa Summerfield at 517-335-3388, or you can contact me.

Sincerely,

Dennis Eagle, Acting Unit Chief
Superfund Section
Environmental Response Division
517-373-8195

Attachments

cc: Mr. Dan Schultz, DEQ
Ms. Pat McKay, DEQ
Mr. Mitch Adelman, DEQ
Ms. Lisa Summerfield, DEQ (w/Attachments)
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STATE OF MICHIGAN

RBVTTO:

JOHN ENOLER. Governor BWRONMEHTN. RESPONSE DIVISION

DEPARTMENT OF ENVIRONMENTAL QUALITY £££5?*
"B«tf»rSefvfc«fo/-«8»ff*rEflvfronm»/ir LANSING MI 48009.7028

HOLLISTER BUILDING, PO BOX 30473, LANSING Ml 48009-7973

INTERNET: www.d«q.«tat*.mLu«

RUSSELL J. HARDING. Director

February 17,1998

FEB 23RECTJ
Mr. Phil Mazor
Waste Management of North America
700 56th Avenue
Zealand, Michigan 49464

SUBJECT: Incomplete Remedial Action Plan for the Waste Management Holland Lagoons
Superfund site, Ottawa County, Michigan.

The Department of Environmental Quality (DEQ) has reviewed the Remedial Action Plan
(RAP) dated January 1998 for the Waste Management Holland Lagoons Superfund site. This
RAP was received by the Lansing Superfund Section office on January 21,1998.

Section 20114(8) of Part 201 Environmental Remediation, of the Natural Resources and
Environmental Protection Act (NREPA), 1994 PA 451, as amended, states that the DEQ shall
either approve or deny the RAP within six months of the submittal of the information necessary
or required for the department to make its decision regarding RAP approval This timeline only
applies to those RAPs that contain all of the information required by the department to make a
decision as to its adequacy.

The above mentioned RAP has been reviewed by staff from the Lansing Superfund Section
office and has been found to be lacking some necessary or required information for the DEQ
to make a decision. Specifically, since the above-mentioned RAP is classified as a limited
residential RAP, the following items are required and will need to be submitted to the Lansing
Superfund Section office before the DEQ can make a decision regarding RAP approval:

• The Remedial Investigation Report identified beryllium, cadmium, and vanadium as
contaminants that were found only in on-stte wells above generic residential criteria
and not found In any of the background or anthropogenic background weds. A
conceptual review of the previously submitted insufficient RAP identified these
contaminants as being associated with the site in soils and groundwater and their
need to be monitored to ensure the contaminants are not migrating off the property
and will not impact any public hearth or environmental receptors. It is acknowledged
that interim response actions have removed the source(s) from the soils however,
that action does not abate what has already leached to the groundwater. The RAP
relies on a deed restriction to restrict groundwater use on the property but does not
cover any off property migration of contaminants that may be occurring. In addition,

I

EOP0100.
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Mr. PhflMazoc -2- Fcbnmy 17,1998

FEB23RBCD

the RAP also relies on the adjacent Southwest Ottawa County LandfflTs groundwater
purge and bealnietil system to capture any migration of groundwater contamination
from both sites. At a very minimum, the RAP would have to include a contingency to
address whatwii happen if Ottawa County closes the system down. There is not
enough data at this time for the determination that the contaminant concentrations of
V, Cd and Be are due to natural variations In the groundwater and therefore do not
constitute a contaminant plume. A groundwater monitoring plan is needed to
daroomuate these contaminants do not constitute a contaminant plume.

• A financial assurance mechanism wM be required to carry out the monitoring
toff the RAP.

• Section 20120(t>)(3) specifies that a legal agreement is required for implementation of
RAPs in the categories defined by Sections 20120a(l)(fHj) and 20120a(2). Please
subfnftadranoftrwfooowingctecumentto
hi its entirety.

1) Legal Agi earner* (Pieaie find attached a copy of the current model legal
agieeimi* utifaed by the DEQ to satisfy the statutory requjrentei to of Section
20120tbX3).}4

Please submit the above mentioned elements to the Lansing Superfund Section office to
confinue the RAP approval process. A final decision regarding RAP approval wal be reached
within six months of the date Ihat the above mentioned RAP eleiiKMib are received in the
Lansing Siyerfund Section office.

If you hava any questions, ptoato contact Ms. Lisa SummeffieM. Project Manager at
517-335-3388. Thank you.

Sincerely,

Mttch Aikibiiaii, Supervisor
Superfund Section
Environmental Response Division
517-373-8436

Attachments

cc FeU Operations Section, DEQ
Assistant Division Chief Secretary. DEQ
Ms.LisaSummemeW.DGQ



REPLY TO:

JOHN ENGLER. Governor

DEPARTMENT OF ENVIRONMENTAL QUALITY
"Better Service for a Better Environment" LANSING MI 4«

HOLLISTER BUILDING. PO BOX 30473. LANSING Ml 48909-7973

INTERNET: www.d«q.stat«.ml.u*

RUSSELL J. HARDING, Director

October 16, 2001

Mr. Phillip M. Mazor
Waste Management
Autumn Hill Recycling and Disposal Facility
700 56* Avenue
Zeeland, Michigan 49464

Dear Mr. Mazor

SUBJECT: Incomplete Remedial Action Plan for the Waste Management, Inc. - Holland
Lagoons Site, Ottawa County, Michigan.

The Department of Environmental Quality (DEQ) has reviewed the Remedial Action Plan (RAP)
dated July 2001 for the Waste Management, Inc. - Holland Lagoons Site. This RAP was
received by the Superfund Section office on August 10,2001.

Section 20114(8) of Part 201, Environmental Remediation, of the Natural Resources and
Environmental Protection Act, 1994 PA 451, as amended (NREPA), states that the DEQ shall
either approve or deny the RAP within six months of the submittal of the information necessary
or required for the department to makes its decision regarding RAP approval.

The above-mentioned RAP has been reviewed by staff from the Superfund Section office and
has been found to be lacking some necessary or required information for the DEQ to make a
decision. Specifically, since the above-mentioned RAP is classified as a limited residential
RAP, the following items are required and will need to be submitted to the Superfund Section
office before the DEQ can make a decision regarding RAP approval:

• Section 20120(b)(3) of the NREPA requires that a legal agreement and restrictive
covenant are required for implementation of RAPs in the categories defined by Sections
20120a(1)(fHJ) and 20120a(2). Also, a plan should be developed for monitoring
compliance with the terms of the restrictive covenant. Please submit drafts of the
following documents to the DEQ so that the RAP can be reviewed in its entirety.

(1) Legal Agreement
(2) Plan for monitoring compliance with the restrictive covenant
(3) Escrow Agreement or other acceptable financial assurance mechanism, as

necessary

EQP0100*
(R«v. 1/M)



Mr. Phillip Maz«r -2- October 16.2001

Please submit the above mentioned elements to the Superfund Section office to continue the
RAP approval process. A final decision regarding RAP approval will be reached within six
months of the date that the above mentioned RAP elements are received hi the Superfund
Section office.

If you have any questions, please feel free to contact me. Thank you.

Since reK

David Kline. Chief
Site Management Unit 2
Superfund Section
Environmental Response Division
517-373-8354

cc: Mr. Kevin Adter. U.S. EPA
Mr. Philip Schrantz.DEQ
Ms. Claudia Kerbawy. DEQ
WMHL Site Fie (J1)



APPENDIX A

FIVE-YEAR REVIEW SITE INSPECTION REPORT



INTERVIEW RECORD

Site Name: to aj^ ^^ Holl^hrf LlASOOnJ

Subject:

Type: 9 Telephone 9 Visit 9 Other
Location of Visit:

EPA ID No.: (^ 3 0 OG 0|}<)Sfr

Time: Date:

9 Incoming 9 Outgoing

Contact Made By:

Name: Title: Organization:

Individual Contacted:

Name: Title: Organization:

Telephone No: / Street Address:
Fax No: City, State, Zip:
E-Mail Address:

Summary Of Conversation

(\JD C'Orvduct^t/

'. I
1 » . / / •1 . l • • v ' '•' ' .' '••

Page 1 of



INTERVIEW DOCUMENTATION FORM

The following is a list of individual interviewed for this five-year review. See the attached
contact record(s) for a detailed summary of the interviews.
''-"' •,'>!. | : ;-"""• i I ' '-•' ' . . • , • - . , : ' • . / • • . > ' . • „ • . ' . . . • • " . , •
<- I ,', , ' • • • • - < • : I I . . ., • J J , . | 1 .. I I t • • ! . . • • I

Name Title/Position Organization Date

Name Title/Position Organization Date

Name Title/Position Organization Date

i j * ••, ^ y* \> . ' » . V - A . J ^
Name ' , Title/Position

J L . • • • , - . . - • • -...J.J: • ' . ' . .1 r , * ' '• , y r ; ' ,'* ,i .' i i ' ', i - J
Organization ... Date

- ;V . ^-- ' . :- , ' . : - . .V)1 / . • ' . • ; • • ; • - .

Name Title/Position Organization Date

Name Title/Position Organization Date

(V/o ir\Vr\>i«tuj &H of



Site Inspection Checklist

I. SITE INFORMATION

Site n a m e : g S W - t X t - \Joll (j^tl JA)(xM>ateonnsPection:

i < i i j ."SI . , v V : . . . ~ . / V V - . L ' . v » Yand

Agency, office, or company leading the five-year Weather/temperature:
review:

Remedy Includes: (Check all that apply) .•• . / ," , . , - .• , . j . „ . ' . • ^" .>. .. '> , . • • ' ! •
; i G Landfill cover/containment' * *' • G Monitored' natural attenuati&Q ?,'•'

.ccess controls G Groundwater containment
^Institutional controls G Vertical barrier walls
VOroundwaterpump and treatment C^pftf*) O"f
G Surface water collection and treatment
G Other

Attachments: Vlnspection team roster attached ^Site map attached

II. INTERVIEWS (Check all that apply)

1. O&M site manager
Name Title Date

Interviewed G at site G at office G by phone Phone no.
Problems, suggestions; G Report attached

2. O&M staff
Name Title Date

Interviewed G at site G at office G by phone Phone no.
Problems, suggestions; G Report attached

Site Inspection Checklist - 1



3. Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response
office, police department, office of public health or environmental health, zoning office, recorder of
deeds, or other city and county offices, etc.) Fill in all that apply.

I
Agency.
Contact

'"•-' •'" Name'1

Problems; suggestions; G Report attached

Agency frlkvjiUt C^imfy j*frlil-P
Contact fy/fi

Name
Problems; suggestions; G Report attached

Title

Agency
Contact

Name
Problems; suggestions; G Report attached

Title

Agency
Contact

Name
Problems; suggestions; G Report attached

Title

Phone no.

< \ \ \
Date Ph'qne no.

Date Phone no.

Date Phone no.

4. Other interviews (optional) G Report attached.

Site Inspection Checklist - 2



III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

1. O&M Documents
^GJq&M.mjahual/, ..: ••, . - , - ; • . ; G Readily available G Up to date GN/A

, ;i'f^A^-bjijj^-drawings , .> , . . , - . , (. G Readily available G Up to date GN/A
! (-. :GM,amtemai)cejQgs j ,.' .,, ' G Readily available G Up to date GN(A

Remarks ' , . ' . ' ' ' _ • ' ' '

2. Site-Specific Health and Safety Plan G Readily available G Up to date G N/A
G Contingency plan/emergency response plan G Readily availabjlfeV.' G Up to date G N/A
Remarks

O&M and OSHA Training Records
Remarks

G Readily available G Up to date G N/A

Permits and Service Agreements «V/rV
G Air discharge permit G Readily available G Up to date GN/A
G Effluent discharge G Readily available G Up to date G N/A
G Waste disposal, POTW G Readily available G Up to date GN/A
G Other permits G Readily available G Up to date G N/A
Remarks

5. Gas Generation Records
Remarks

G Readily available G Up to date G N/A

6. Settlement Monument Records
Remarks

G Readily available G Up to date G N/A

7.

8.

9.

10.

Groundwater Monitoring Records
Remarks w //^

Leachate Extraction Records
Remarks ^//A
, , . . , . -i ,. _ * - • \' • : ' ' * ' *

Discharge Compliance Records
GAir
G Water (effluent) \ , - ., . ̂  -, ...
Remarks «V//^

Daily Access/Security Logs
Remarks |V//M

^ iK- ' i fK 1 , ' V-; M,:. - -,v.
' V.

G Readily available

G Readily available

.'•• . - . ';- ,- • • • . < •
— . '• — i . * . . ' ' . '

G Readily available
, G^Readjly available

G Readily available

":i "': ' V' ' '•" ' ' '- ''•

G Up to date

G Up to date

G Up to date
. ^ . G U p to date

G Up to date

\*> ii •,'.',';,•:..->
-

GN/A

GN/A

'.,'

GN/A
GN/A

GN/A

ac1W1*J arc f\o1 Si1f, U

i i v u i l i e v /Sitfc InspectionCheeklist - 3 '

\v \



IV. O&M COSTS

O&M Organization
G State in-house G Contractor for State
J^PRP in-house G Contractor for PRP
G Federal Facility in-house G Contractor for Federal Facility
G Other

2. O&M Cost Records \Jjfa ,
G Readily available G Up to date \ •• • "•
G Funding mechanism/agreement in place
Original O&M cost estimate G Breakdown attached

. , V - «Total annual cost by year for review period if available

From To '"' ' • ' ' ' * G Breakdown attached
Date Date Total cost

From To G Breakdown attached
Date Date Total cost

From To G Breakdown attached
Date Date Total cost

From To G Breakdown attached
Date Date Total cost

From To G Breakdown attached
Date Date Total cost ' •'

3. Unanticipated or Unusually High O&M Costs During Review Period • \ : ..
Describe costs and reasons: •""' x ''

V. ACCESS AND INSTITUTIONAL CONTROLS ^Applicable:, G-N/A

A- Fencing g^ lui^r Oimdj gfrfirf srlf', r\o

1. Fencing damaged G Location shown on site map G Gates secured G N/A
Remarks M Q Cm»V\frt1j S-H

B. Other Access Restrictions

1. Signs and other security measures G Location shown on site map .''•-. G-N/A f

Remarks L>OC>kff(

, . .
Site Inspection Checklist - 4



C. Institutional Controls (ICs)

1. •:> Ihipjehientatian and enforcement ' - i , - , . . , •: " • • ' { , ) . ' • , - . • ; ' , ; ' • - - ,
Site conditions imply ICs not properly implemented G Yes ^(No G N/A
Site conditions imply ICs not being fully enforced G Yes XJfNo G N/A

Type of monitoring (e.g., self-reporting, drive by)
Ffcquonoy
Responsible party/agency
Contact PKtl

Name Title Date Phone no.

Reporting is up-to-date GYes GNo GN/A
Reports are verified by the lead agency t^/ft GYes GNo GN/A

Specific requirements in deed or decision documents have been met ,XYes G No G N/A
Violations have been reported G Yes jS^No G N/A
Other problems or suggestions: G Report attached

2. Adequacy X^s ^e ^equate G ICs are inadequate G N/A
Remarks QC. CUWf>Vi \\J \*\ Qlt/<.^ rgpfrltij Wff O1 yrOM/\(L" jj

Is

D. General

1. Vandalism/trespassing G Location shown on site map X^° vandalism evident
Remarks •

2. Land use changes on site VN/A
Remarks

3. Land use changes off site)srtvf/A
Remarks

VI. GENERAL SITE CONDITIONS

A. Roads XAPPlicable GN/A

Roads damaged G Location shown on site map )s£Roads adequateG N/A
Remarks Qn .C \"\? tvad \-tAA\V\c. ±0 Ull

Site Inspection Checklist - 5



B. Other Site Conditions

Remarks fglMg aroW, S ti?

. ', • ,• ' • -i
'•< ;> ;>•.;• it : • . ' " • " • ' ' • ' , ' ' ' ir; i • ' ' • ' • ' ? ; ,*> V ' . . " - ' . i

VII. LANDFILL COVERS G Applicable,

A. Landfill Surface

1. Settlement (Low spo^s) G Location shown on site map G Settlement not evident
Areal extent _j^ Depth
Remarks . •

2. Cracks G Location shown on site map G Cracking not evident
Lengths Widths Depths
Remarks

3. ^ j'Erojiion'j " -, ' . - , , • - , ' . • i. t'.^^ ,G.Location.show.ri onJitemap. ;' 'G Broslqn n^t evident,

4. Holes /. G Location shown on site map G Holes not evident
Areal extent Depth
Remarks

5. Vegetative Cover G Grass G Cover properly established G No signs of stress
G Trees/Shrubs (indicate size and locations on a diagram)
Remarks

6. Alternative Cover (armored rock, concrete, etc.) G N/A
Remarks

Bulges G Location shown on site map G Bulges not evident
Areal extent / Height

Site Inspection Checklist - 6



Wet Areas/Water Damage
G Wet areas
G Ponding
G Seeps
G Soft subgrade
Remarks

G Wet areas/water damage not evident
G Location shown on site map
G Location shown on site map
G Location shown on site map
G Location shown on site map

Areal extent_
Areal extent_
Areal extent_
Areal extent

9. Slope Instability
Areal extent
Remarks

G Slides G Location shown on site map G No evidence of slope instability

B. Benches G Applicable GN/A
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined
channel.)

1. Flows Bypass Bench
Remarks

G Location shown on site map G N/A or okay

2. Bench Breached
Remarks

G Location shown on site map G N/A or okay

3. Bench Overtopped
Remarks

G Location shown on site map G N/A or okay

C. Letdown Channels G Applicable G N/A
(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill
cover without creating erosion gullies.)

1. Settlement
Areal extent
Remarks

G Location shown on site map G No evidence of settlement
Depth

Material Degradation G Location shown on site map
Material type Areal extent
Remarks

G No evidence of degradation

Erosion
Areal extent_
Remarks

G Location shown on site map
Depth

G No evidence of erosion

Site Inspection Checklist - 7



4. Undercutting
Areal extent
Remarks

G Location shown on site map
Depth

G No evidence of undercutting

5. Obstructions Type
G Location shown on site map
Size
Remarks

G No obstructions
Areal extent

6. Type_Excessive Vegetative Growth
G No evidence of excessive growth
G Vegetation in channels does not obstruct flow
G Location shown on site map
Remarks

Areal extent

D. Cover Penetrations G Applicable

1. Gas Vents G Active G Passive
G Properly secured/locked G Functioning G Routinely sampled G Good condition
G Evidence of leakage at penetration G Needs Maintenance
GN/A
Remarks

Gas Monitoring Probes
G Properly secured/locked G Functioning
G Evidence of leakage at penetration
Remarks

G Routinely sampled G Good condition
G Needs Maintenance G N/A

3. Monitoring Wells (within surface area of landfill)
G Properly secured/locked G Functioning G Routinely sampled G Good condition
G Evidence of leakage at penetration G Needs Maintenance G N/A
Remarks

4. Leachate Extraction Wells
G Properly secured/locked G Functioning
G Evidence of leakage at penetration
Remarks

G Routinely sampled G Good condition
G Needs Maintenance G N/A

Settlement Monuments
Remarks

G Located G Routinely surveyed G N/A

Site Inspection Checklist - 8



E.

1.

2.

3.

F.

1.

2.

G.

1.

2.

3.

4.

Gas Collection and Treatment G Applicable ^N/A

Gas Treatment Facilities
G Flaring G Thermal destruction G Collection for reuse
G Good condition G Needs Maintenance
Remarks

Gas Collection Wells, Manifolds and Piping
G Good condition G Needs Maintenance
Remarks

Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)
G Good condition G Needs Maintenance G N/A
Remarks

Cover Drainage Layer

Outlet Pipes Inspected
Remarks

Outlet Rock Inspected
Remarks

G Applicable ^N/A

G Functioning G N/A

G Functioning G N/A

Detention/Sedimentation Ponds G Applicable X^/A

Siltation Areal extent
G Siltation not evident
Remarks

Depth G N/A
, •

Erosion Areal extent Depth
G Erosion not evident
Remarks

Outlet Works G
Remarks

Dam G
Remarks

Functioning G N/A

Functioning G N/A

Site Inspection Checklist - 9



H . Retaining W a l l s G Applicable

1. Deformations G Location shown on site map G Deformation not evident
Horizontal displacement Vertical displacement
Rotational displacement
Remarks

2. Degradation G Location shown on site map G Degradation not evident
Remarks

I. Perimeter Ditches/Off-Site Discharge G Applicable

1. Siltation G Location shown on site map G Siltation not evident
Areal extent Depth
Remarks

2. Vegetative Growth G Location shown on site map G N/A
G Vegetation does not impede flow
Areal extent Type
Remarks

3. Erosion G Location shown on site map G Erosion not evident
Areal extent Depth
Remarks

4. Discharge Structure G Functioning
Remarks

VIII. VERTICAL BARRIER WALLS G Applicable )g(N/A

1. Settlement G Location shown on site map G Settlement not evident
Areal extent Depth
Remarks

Performance Monitoring Type of monitoring
G Performance not monitored
Frequency G Evidence of breaching
Head differential
Remarks

Site Inspection Checklist - 10



C.i Treatment jSystenr ., . , ̂ Appljcab^e • . G N / A ,

1. Treatment Train (Check components that apply)
^S^letals removal G Oil/water separation G Bioremediation
G Air stripping G Carbon adsorbers
G Filters
G Additive (e.g., chelation agent, flocculent)
G Others
G Good condition G Needs Maintenance
G Sampling ports properly marked and functional ,f\j£\€vv) JIfsr-" X*Lj6(.Cf Ci\S b
G Sampling/maintenance log displayed and up to date • - '
G Equipment properly identified
G Quantity of groundwater treated annually .
G Quantity of surface water treated annually O nft- U>Ci
Remarks

2. Electrical Enclosures and Panels (properly rated and functional)
G N/A )^Good condition G Needs Maintenance
Remarks ' ••• , - , ' • . . | • . • .>- .• ; - . :.;• ••• . . • , . ' . / . • '

•J;fvr-» /JanliSi,Vaults/Storage Vessels V,i I j /;; j')Y-'..• •":'/'. ' ' ! ,>,.);<• '••vhr-y ;T1>/I'-
N/N/A G Good condition G Proper secondary containment G Needs Maintenance
Remarks . ' ., , tv''-- •' ,• i-. ^.. , . ' ,.. I . ....,. -.-• ' •

4. Discharge Structure and Appurtenances
G N/A \afcood condition G Needs Maintenance

_ ..,. j- >RQmar,k;s 4 ,y>" o ; •' ^ .- p- ; • • • : • ; . • " :. • ••i •• . : • . > . • ! - .

5. Treatment Building(s) , ,
G N/A \j£Good condition (esp. roof and doorways) . . •. G Needs repair
G Chemicals andequipment properly stored
Remarks

« >i :-v-

6. Monitoring Wells (pump and treatment remedy)
, •' ,1 .^Properly secured/locked. G Functioning G Routinely sampled G Qobd condition \

)(A11 required wells located G Needs Maintenance G N/A
Remarks fr

D. Monitoring Data Mfl ^Qf U)(V\ if|U >S )1f */' ftp
1. Monitoring Data

G Is routinely submitted on time G Is of acceptable quality

2. Monitoring data suggests:
G Groundwater plume is effectively contained G Contaminant concentrations are declining

of the
Curr*iMU/; *tW

lr -fa>yv, 1003.
Site Inspection Checklist - 1 1



P. Monitored Natural Attenuation ^ft \jc>\ S^j-eCfreA Pl^gt^ ^CytT 1"kp

1. Monitoring Wells (natural attenuation remedy)
G Properly secured/locked G Functioning G Routinely sampled G Good condition
G All required wells located G Needs Maintenance G N/A
Remarks

X. OTHER REMEDIES
* • v
J' v . : ' -: If there^ari^remedies; applied at the-site, wljich are not covered above, attach an inspection sheet describing

'. .the .physical nature and condjtion of any facility associated with the remedy. An example would be soil
...} ' "vapor extraction'.. "'" ' "•'', ' , ' ' ' ' • •'
I. • _ >••_' \ j *> . \ ̂ ^ Y ; t *. -_, •' i * 1 i • . * j^ t '-'i '

XI. OVERALL OBSERVATIONS

A. Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as designed.
Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume,
minimize infiltration and gas emission, etc.).

uit.gcl v/iQ cKbiv\ \\

ft?.
oh -t^ JTfle Qr\j a/

CiJ (parf crT^LJOCLP
B. Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.

V\o <JLJ\\it frlifo Ury M ih J6^ -for

_ _ _ _ _
Vlfl to a ^ • nilAfti ̂  ̂  Von*1 ̂ VtWy' f K/L1 .Tff f

v < . . . , • . . . . • ,.-» . > r
Site Inspection Checklist -12



C. Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future.

mu-ef r\<L<2(L in hi frvg^fr c.1 i-hl

(pivipUi«g ftftP QJ r^uifW Vy

IVftC C'.g

D. Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.

Site Inspection Checklist - 13



ATTACHMENT 1 SITE INSPECTION TEAM

STATE OF MICHIGAN
DEPARTMENT OF ENVIRONMENTAL QUALITY
REMEDIATION AND REDEVELOPMENT DIVISION

CINDY FAIRBANKS
ENVIRONMENTAL QUALITY ANALYST

SITE EVALUATION UNIT, SUPERFUND SECTION

STATE OF MICHIGAN
DEPARTMENT OF ENVIRONMENTAL QUALITY
REMEDIATION AND REDEVELOPMENT DIVISION

WILLIAM BOLIO
SENIOR GEOLOGIST

GEOLOGICAL SUPPORT UNIT, SUPERFUND SECTION

CONSTITUTION HALL, 3RD FUR.. SOUTH
525 WEST ALLEGAN STREET
P.O. BOX 30426
LANSING, Ml 48909-7926 QffiS Q

PHONE: (517)335-4111
FAX: (517) 335-4887

E-MAIL: fairbanc@michigan.gov
www.michigan.gov/deq

CONSTITUTION HALL, 3RD FLR., SOUTH
525 WEST ALLEGAN STREET
P.O. BOX 30426
LANSING, Ml 48909-7926 OSS »

PHONE: (517) 373-9828
FAX: (517) 335-4887

E-MAIL: boliow@michigan.gov
www.michigan.gov/deq

ENVIRONMENTAL
PROTECTION AGENCY

Denise Boone
Remedial Project Manger
Superfund Division

WASTE MANAGEMENT
James C. Forney
Director - Closed Sites

Telephone: (312) 886-6217
77 W.Jackson Blvd. (SR-6J) Fax: (312)886-4071
Chicago, IL 60604-3590 E-mail: boone.denise@epa.gov

Printed with soy ink on 50% recycled 30% postconsunter, ECF paper

WASTE MANAGEMENT

3965 Okemos Road Suite B4 Okemos, MI 48864
(517)381-0177 (517) 381-0176 Fax
(517) 974-3104 Mobile jfomey@wm.com



ATTACHEMENT 2 SITE INSPECTION PHOTOGRAPH LOG



WASTE MANAGEMENT HOLLAND LAGOONS PHOTO LOG

FIVE YEAR REVIEW SITE VISIT JUNE 20, 2006

PHOTO 1: Entrance to site from 168th Street, Old WMI (formerly Jacobussee Facility
Building)

PHOTO 2: Site Entrance Building now occupied by MTS Graphics

PHOTO 3: Monitoring Well MW1 and MW2 located in northwest corner of the site

PHOTO 4: Monitoring Well MW4 located in the northwest corner of the site and
northwest of the former lagoons

PHOTO 5: Monitoring Well MW4

PHOTO 6: Monitoring Well MW3

PHOTO 7: Monitoring Well MW3

PHOTO 8: Monitoring Well MW 6

PHOTO 9: Monitoring Well MW 5 located south of Haul Road

PHOTO 10: Monitoring Well MW 6

PHOTO 11: Monitoring Well MW 11

PHOTO 12: Monitoring Well Cluster MW 27, 28, 29 located in the south central area
of the site

PHOTO 13: Monitoring Well Cluster MW 27, 28, 29 located in the south central area
of the site

PHOTO 14: Monitoring Wells MW 34, 35 located east of the former drum burial area

PHOTO 15: Monitoring Wells MW 34, 35 located east of the former drum burial area

PHOTO 16: Monitoring Wells MW 42, 43 located south of former lagoons and west of
facility building

PHOTO 17: Monitoring Well 46 located east of the former lagoon area

PHOTO 18: Monitoring Well 48 located south of the facility building

PHOTO 19: Former Dewatering Lagoons Area

PHOTO 20: Former Dewatering Lagoons Area

PHOTO 21: Former Dewatering Lagoons with Haul Road leading to SWOCLF



PHOTO 22: Berm and Former Drum Burial Area

PHOTO 23: Former Landfill Area

PHOTO 24: Portion of Site Fence at southeast corner of the site
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APPENDIX B
COPY OF FIVE-YEAR REVIEW NEWSPAPER PUBLIC NOTICE



U S E P f l / S u p e r f u n d 10:3128864071 RUG 01 '06 11:05 N o . 0 0 1 P . 0 1

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 5

77 West Jackson Boulevard
Chicago, Illinois 60604

Superfund Division

Date; 8/1/2006

Number of Pages: 2

Facsimile Cover Sheet
Fax Telephone Number

(312)886-4071

To: Cindy Fairbanks
Michigan Department of Environmental Quality
Fax: (517) 335-4887

From: DeniseBoone
Phone Number- (312) 886-6217

Subject: Waste Management of Michigan (Holland Lagopiu) Five Year Review Newspaper
Announcement
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APPENDIX C

INSTITUTIONAL CONTROL INVESTIGATION/STUDY
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June 12.2006

Denisc Boone
Remedial Project Manger J(JN 1 4 2C
United States Environmental Protection Agency
Region V J
77 West Jackson ; : _ . „ . ; • , ; _ . . . - .J
Chicago, Illinois 60604

Subject: Waste Management, Inc, Holland Lagoons Superfund Site
Institutional Controls Investigation/Study
Holland, Michigan
MDNR Docket No.: AOC-ERD-94-025

Dear Ms. Boone;

As requested in your correspondence received on April 17, 2006, I am responding to your
request for an Institutional Controls Investigation/Study for the Holland Lagoons Site.
Our responses to your seven (7) specific areas of inquiry are stated below. As a preface
to those responses, background information about the Holland Lagoons Site will be
helpful.

Waste Management of Michigan, Inc (WMMI) has completed several interim response
activities at the Holland Lagoons site over the past ten (10) years. A Remedial Action
Plan (RAP) was submitted to the Michigan Department of Environmental Quality
(MDEQ) in 1997, but was not approved. Another RAP was submitted in 2001. In a
letter dated October 16, 2001, the MDEQ did not approve the 2001 RAP.

Both the 1997 and 2001 RAP called for limited residential closure of the site, and after
submitting the 1997 RAP, WMMI executed a deed restriction on groundwater use due to
groundwater contamination from the upgradient Southwest Ottawa County Landfill
(SOCL). The deed restriction explicitly referenced both the SOCL (as the source of
groundwater contamination) and the 1997 RAP (which also identified the SOCL as the
source of contamination). The Holland Lagoons Site Remedial Investigation, Feasibility
Study, and RAP did not identify any contamination of the groundwater due to the
Holland Lagoons Site.

WMMI and the MDEQ continued to negotiate in an attempt to resolve the future of the
site. A meeting was held with the MDEQ in late 2001 and WMMI was awaiting a



response from the MDEQ. No responsive correspondence was received from MDEQ
until the June 28, 2005. As a result of that correspondence, two meetings took place and
several correspondences were exchanged between WMMI and the MDEQ during 2005
and 2006. As a result of the activities in 2005 and 2006. it was agreed between WMMI
and the MDEQ that a revised RAP would be submitted to the MDEQ by June 1, 2006.
The revised RAP is attached to this response for an Ins t i t u t iona l Controls
Investigation/Study for your file.

Like its predecessors, the 2006 RAP identifies no contamination to soils or groundwater
from the Site and recommends that no further action for the Site is required. It also
identifies the site closure as an Unlimited Residential Closure under PA 451 Part 201
Section 20120a(l)(a). As such, the RAP does not propose any deed restrictions for the
site due to Site-related contaminants.

As discussed in the 2006 RAP, the existing deed restrictions on the Holland Lagoons Site
are not related to any activities or conditions related to the Holland Lagoons Site and the
existing deed restrictions will need to be removed/replaced due to the inappropriate
reference to the 1997 RAP that was never approved by the MDEQ and the incorrect
inference that the groundwater use restriction on the Holland Lagoons Site is due to the
Holland Lagoons Site.

Listed below are Waste Management's responses to the seven (7) itemized tasks from
your letter in April 2006 regarding the Institutional Controls Investigation/Study. Please
consider the foregoing information as you evaluate these responses.

1. Demonstrate that existing proprietary controls have been properly recorded
and are free and clear of all liens and encumbrances.

Response: The Chicago Title Insurance Company Commitment for Title
Insurance for the Holland Lagoon Site is located in Attachment A.

2. Demonstrate that existing proprietary controls were signed by a person or
entity that owned the property at the time of signature.

Response: This property was, and still is, owned by Waste Management of
Michigan, Inc. Ron Baker, who signed the 1997 restrictive covenant, was the
President of Waste Management of Michigan Inc. in 1997. The relevant
Corporate Minutes listing the company officers is contained in Attachment B.
The Corporate Minutes identify Ronald S. Baker as the President of Waste
Management of Michigan, Inc.



3. Evaluate whether existing controls cover the entire area that needs to
restricted.

Response: As described above, no controls are necessary with respect to the
Holland Lagoons Site itself. The area covered by the deed restriction is identified
as Parcel 1 and Parcel 2 in the Title Commitment document in Attachment A.
Both parcels are down gradient and within the contaminant plume from the
SOCL. Plume maps supplied by Prein and Newhof, consultant for the SOCL site,
were utilized to determine the extent of the controls to be placed on the Waste
Management of Michigan. Inc property.

With respect to the SOCL site, the entire area that should be subject to restriction,
due to groundwater contamination from that site, is greater than just the Holland
Lagoons Site.

5. Assess Objectives, Restrictions and Performance Standards of the
Institutional Controls.

Response: The deed restriction restricts use of groundwater at the Holland
Lagoon Site. The existing deed restriction will be replaced with a deed restriction
that removes any reference to the RAP for the Holland Lagoons Site,
appropriately references the SOCL site, and continues to restrict the use of
groundwater at the property.

6. Assess Monitoring and compliance with Institutional Controls

Response: Waste Management of Michigan Inc. remains the owner of the
property. No groundwater use has been or will be permitted on the property. The
property is serviced by municipal water.

7. Discuss effectiveness of Institutional Controls

Response: See response to #6.

8. Recommendations

Response: As set forth in the 2006 RAP, Waste Management of Michigan, Inc
has recommended to MDEQ that the current Declaration of Restrictive Covenant
be removed from Parcels 1 and 2 and replaced with a Declaration of Restrictive
Covenant that is accurate and more appropriately worded and focused.



If you have any additional questions, please contact me at 616.688.5777.

Respectfully,

Phillip M. Mazor
Remedial Project Manager
Waste Management, Inc.

Attachments

Cc: Jim Forney (WM) w/attachments
Rachel Schneider (Quarles & Brady) w/attachments
Cindy Fairbanks (MDEQ) w/attachments
Ann L. Cole (EPA) w/attachments



'ATTACHMENT A"



PRINTED - May 4, 2006 at 04:54-PM

FILE NO.: 700427469CML

ADDRESS: 2700 168th Ave./O- 168th
Ave.

BUYER/BOR: To be determined
SELLER: Park Service Company

AMERICAN LAND TITLE ASSOCIATION COMMITMENT - 1966

CHICAGO TITLE INSURANCE COMPANY
COMMITMENT FOR TITLE INSURANCE

CHICAGO TITLE INSURANCE COMPANY, herein called the Company, for a valuable
consideration, hereby commits to issue its policy or policies of title insurance, as identified in Schedule A, in
favor of the proposed Insured named in Schedule A, as owner or mortgagee of the estate or interest covered
hereby in the land described or referred to in Schedule A, upon payment of the premiums and charges therefor;
all subject to the provisions of Schedules A and B to the Conditions and Stipulations hereof.

This Commitment shall be effective only when the identity of the proposed Insured and the
amount of the policy or policies committed for have been inserted in Schedule A hereof by the Company, either
at the time of the issuance of this Commitment or by subsequent endorsement.

This Commitment is preliminary to the issuance of such policy or policies of title insurance and
all liability and obligations hereunder shall cease and terminate 90 days after the effective date hereof or when
the policy or policies commited for shall issue, whichever first occurs, provided that the failure to issue such
policy or policies is not the fault of the Company.

IN WITNESS WHEREOF, CHICAGO TITLE INSURANCE COMPANY has caused this
Commitment to be signed and sealed as of the effective date of Commitment shown in Schedule A, the
Commitment to become valid when countersigned by an authorized signatory.

CHICAGO TITLE OF MICHIGAN

Countersigned: By jg^—
Authorized Signatory

EFFECTIVE DATE: APRIL 5, 2006 AT 08:00 AM

CTIC/NBU: 020601355
KATIE MORAN
171 N. CLARK ST., ML: 03ND
CHICAGO, IL 60601

INQUIRIES SHOULD BE DIRECTED TO:
Chicago Title of Michigan
941 W. Milham Rd
Portage. Ml 49024
PHONE: (269)321-3055
FAX: (269)321-3051



FILE NO.: 700427469CML

STANDARD EXCEPTIONS FOR OWNER'S POLICY

The owner's policy will be subject to the mortgage, if any, noted under item one of Section 1 of Schedule B
hereof and to the following exceptions: (1) rights or claims of parties in possession not shown by the public
records; (2) encroachments, overlaps, boundary line disputes, and any matters which would be disclosed by an
accurate survey and inspection of the premises; (3) easements, or claims of easements, not shown by the public
records; (4) any lien, or right to a lien, for services, labor, or material heretofore or hereafter furnished, imposed
by law and not shown by the public records; (5) taxes or special assessments which are not shown as existing
liens by the public records.

CONDITIONS AND STIPULATIONS

1. The term "mortgage," when used herein, shall include deed of trust, trust deed or other security instrument.

2. If the proposed Insured has or acquires actual knowledge of any defect, lien, encumbrance, adverse claim
or other matter affecting the estate or interest or mortgage thereon covered by this Commitment other than
those shown in Schedule B hereof, and shall fail to disclose such knowledge to the Company in writing, the
Company shall be relieved from liability for any loss or damage resulting from any act of reliance hereon to
the extent the Company is prejudiced by failure to so disclose such knowledge. If the proposed Insured
shall disclose such knowledge to the Company, or if the Company otherwise acquires actual knowledge of
any such defect, lien, encumbrance, adverse claim or other matter, the Company at its option may amend
Schedule B of this Commitment accordingly, but such amendment shall not relieve the Company from
liability previously incurred pursuant to paragraph 3 of these Conditions and Stipulations.

3. Liability of the Company under this Commitment shall be only to the named proposed Insured and such
parties included under the definition of Insured in the form of policy or policies committed for and only for
actual loss incurred in reliance hereon in undertaking in good faith (a) to comply with the requirements
hereof, or (b) to eliminate exceptions shown in Schedule B, or (c) to acquire or create the estate or interest
or mortgage thereon covered by this Commitment. In no event shall such liability exceed the amount
stated in Schedule A for the policy or policies committed for and such liability is subject to the insuring
provisions, the Exclusions from Coverage and the Conditions and Stipulations of the form of policy or
policies committed for in fav or of the proposed Insured which are hereby incoporated by reference and are
made a part of this Commitment except as expressly modified herein.

4. Any action or actions or rights of action that the proposed Insured may have or may bring against the
Company arising out of the status of the title to the estate or interest or the status of the mortgage thereon
covered by this Commitment must be based on and are subject to the provisions of this Commitment.

REQUIREMENTS FOR ISSUANCE OF MORTGAGE POLICIES:

FOR ALL MORTGAGE POLICIES:
Requirement: Estoppel certificate on form provided by the Company signed by or on behalf of all mortgagors
acknowledging receipt of the mortgage consideration and making representations as to the ages of individual
mortgagors and such other matters as are therein set forth.

FOR A.LT.A. MORTGAGE POLICIES WITHOUT EXCEPTIONS:
Requirement: Proper sworn statements and waivers showing payment or release of lien rights covering
improvements made on subject land in the past 90 days or satisfactory proof that no improvements have been
made within the last 90 days.

Requirements: Survey satisfactory to the insurer made by surveyor acceptable to it showing no variation in
location or dimensions, encroachments, or adverse rights, and such evidence of possession as may be required.

If any requirement is not satisfied, the policy will be issued subject to the exceptions which would otherwise be
eliminated by compliance with such requirement. The policy will also contain such further exceptions, if any, as
to interests, rights, liens, encumbrances, or taxes, which may arise or be created subsequent to the date hereof
and which have not been eliminated to our satisfaction. This commitment is subject to the terms, provisions,
conditions and stipulations of the kind of policy applied for by the respective applicants. Owner's Policies and
Mortgage Policies with Exceptions will be issued with the standard exceptions set forth herein.



PRINTED - May 4, 2006 at 04:54 PM
Property Address: 2700 168th Ave./O- 168th Ave. FILE NO.: 70042746 9C ML

CHICAGO TITLE INSURANCE COMPANY

A.L.T.A. COMMITMENT

SCHEDULE A

File No.: 700427469CML

Effective Date: April 5, 2006 at 08:00 AM

1. Policy or Policies To Be Issued: AMOUNT:

OWNER'S: TBD
Policy Form: ALTA Owners (10/17/1992)

(a) Proposed Insured:

To Be Determined

LOAN: TBD
Policy Form: ALTA Loan (10/17/1992)

(b) Proposed Insured:

To Be Determined

2. The estate or interest in the land described or referred to in this Commitment and covered herein is a Fee
Simple, and title thereto is at the effective date hereof vested in:

Park Service Company, a Michigan corporation; Subject to the interest of Waste Management of Michigan,
Inc., the present tax assessed owner.

3. The land referred to in this Commitment is located in Township of Park, Ottawa County, State of Michigan,
and is described as follows:

SEE EXHIBIT A ATTACHED HERETO AND MADE A PART HEREOF

CHICAGO TITLE OF MICHIGAN
941 W. MILHAM RD
PORTAGE, Ml 49024
PHONE: (269)321-3055
FAX: (269)321-3051

SEE SCHEDULE B ATTACHED HERETO

Commitment (Schedule A) (700427469CMLPFD/700427469CMU17)
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FILE NO.: 700427469CML

SCHEDULE B

I. THE FOLLOWING ARE THE GENERAL REQUIREMENTS TO BE COMPLIED WITH:

1. Payment of the full consideration to, or for the account of, the grantors or mortgagors.

2. Payment of all taxes, charges, assessments, levied and assessed against subject premises,
which are due and payable.

3. For all Loan Policies: Estoppel certificate on form provided by this company signed by or on
behalf of all mortgagors acknowledging receipt of the mortgage consideration and making
representations as to the ages of individual mortgagors and such other matters as are therein
set forth.

4. For ALTA Loan Policies without the exceptions in Schedule B, II hereof: Proper sworn
statements and waivers showing payment or release of all lien rights covering improvements
made on subject land in the last 90 days or satisfactory proof that no improvements have been
made within the last 90 days; and, satisfactory survey by an approved surveyor showing no
variation in location or dimensions, encroachments, or adverse rights, and such evidence or
possession as may be required.

5. Instruments necessary to create the estate or Interest to be insured must be properly executed,
delivered and duly filed for record.

6. Please immediately verify that the description as shown herein covers all of the intended property.
Any additions or deletions should immediately be communicated to the issuing office.

7. Submit to the insurer the purchase price or the amount of any mortgage to be insured and identify any
proposed insured. This commitment is made subject to such Exceptions and/or Requirements as may
be deemed necessary after the submission of said requested information.

8. In regard to Park Service Company, the Company must be furnished the following documentation:

A. certified copy of the Articles of Incorporation.

B. certified copy of the proper corporate resolution(s) authorizing the sale of the land and directing the
proper officers to execute the proposed transaction on behalf of said corporation.

C. Certificate of Good Standing or Certificate of Existence from the Secretary of State of Michigan,
attesting to the current good standing.

9. Record a Warranty Deed from Park Service Company, a Michigan corporation to Waste Management
of Michigan, Inc., a Michigan corporation.

10. In regard to Waste Management of Michigan, Inc., the Company must be furnished the following
documentation:

A. certified copy of the Articles of Incorporation.

B. certified copy of the proper corporate resolution(s) authorizing the sale of the land and directing the
proper officers to execute the proposed transaction on behalf of said corporation.

C. Certificate of Good Standing or Certificate of Existence from the Secretary of State of Michigan,
attesting to the current good standing.

11. Record a Warranty Deed from Waste Management of Michigan, Inc., a Michigan corporation to the

Commitment (Schedule B) (700427469CML.PFD/700427469CML/17)



SCHEDULE B
(Continued)

File No.: 700427469CML

party to be insured.

12. All deeds delivered at closing must comply with the recording requirements of the Subdivision Control
Act Amendment of 1996 regarding Farm Operations and Land Division.

13. Record the Mortgage to be insured.

14. Submit to the Company a current ALTA/ACSM "Minimum Standards" Survey, certified to the Company
and the proposed insured. This Commitment is made subject to such matters as may be disclosed by
said survey.

15. Submit to the insurer a properly executed Owner's Affidavit and Gap Personal Undertaking. The Policy
to be issued may take exception to such matters as may be disclosed therein.

16. If the proposed parcel to be insured has a public water or sewer supply, meter readings should be
obtained and adjusted between the parties involved, and additional investigation by the parties
involved in this transaction should be made to determine if: 1. Current charges are being paid on a
timely basis, 2. Deferred installation or connection charges are still owing, and 3. Future installation
charges would be incurred to connect to the system. The Policy to be issued will not insure against any
loss or damage arising from these charges.

17. Provide proof of payment of taxes and special assessments, if any, or same will appear as an
exception on the final title policy. For clarification of tax information, please contact the Park Township
Treasurer at 616-399-4520 and the Ottawa County Treasurer at 800-764-4111, Ext. 8230 or
616-846-8230.

Taxes paid through 2005 Winter tax
2005 Summer tax paid in the amount of $327.12
2005 Winter tax paid in the amount of $63.35
Special Assessments: None
2005 SEV: $37,100.00
2005 Taxable Value: $8,993.00
Tax Identification Number: 70-15-15-300-002 (Parcel 1)
Commonly known as: N. 168th Ave.

Taxes paid through 2005 Winter tax
2005 Summer tax paid in the amount of $6,424.07
2005 Winter tax paid in the amount of $1,244.77
Special Assessments: None
2005 S.E.V.- $378,600.00
2005 Taxable value- $176,595.00
Tax Identification Number: 70-15-15-300-031 (Parcel 2)
Commonly known as: 2700 N. 168th Ave.

Taxes and special assessment information is provided to the Company and is shown herein for
informational purposes only. The accuracy of same is neither guaranteed nor insured. Please note that
personal property taxes have not been searched. Please verify taxes prior to any closing.

II. THE POLICY OR POLICIES TO BE ISSUED WILL CONTAIN EXCEPTIONS TO THE FOLLOWING
MATTERS UNLESS THE SAME ARE DISPOSED OF TO THE SATISFACTION OF THE COMPANY.

1. Defects, liens, encumbrances, adverse claims or other matters, if any, created, first appearing
in the public records or attaching subsequent to the effective date hereof but prior to the date
the proposed insured acquires for value of record the estate or interest or mortgage thereon

Commitment (Schedule B) (70042r469CMLPFD/700427469CMLM 7)
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(Continued)

File No.: 700427469CML

covered by this commitment.

2. Any Loan Policy issued pursant hereto will contain under Schedule B thereof the following
exceptions:

(a) Rights or claims of parties in possession not shown by the public records.

(b) Encroachments, overlaps, boundary line disputes, and any other matters which would
be discovered by an accurate survey and inspection of the premises.

(c) Any lien, or right to a lien for services, labor, or material heretofore or hereafter
furnished, imposed by law and not shown by the public records.

3. Any owner's policy will be subject to the mortgage, if any, noted under item one of Section 1 of
Schedule B hereof and to the following exceptions (also set forth at the inside cover hereof):
(1) rights or claims of parties in possession not shown by the public records; (2)
encroachments, overlaps, boundary line disputes, and any matters which would be disclosed
by an accurate survey and inspection of the premises; (3) easements, or claims of easements,
not shown by the public records; (4) any lien, or right to a Hen, for services, labor, or material
heretofore or hereafter furnished, imposed by law and not shown by the public records; (5)
any and all oil, gas, mineral, mining rights and/or reservations thereof; (6) taxes or special
assessments which are not shown as existing liens by the public records.

4. Right of way in favor of Consumers Power Company (now known as Consumers Energy) as recorded
in Liber 325, page 561. (Parcels 1 and 2)

5. Right of way in favor of Consumers Power Company (now known as Consumers Energy) as recorded
in Liber 544, page 75. (Parcels 1 and 2)

6. Easement to the County of Ottawa for utility line(s) purposes as recorded in Liber 1720, page 344.
(Parcel 2)

7. Declaration of Restrictive Covenant, dated July 31, 1997, recorded August 18, 1997 in liber 2256, page
75. (Parcels 1 and 2)

8. Rights of the public and of any governmental unit in any part of the land described in Schedule A
taken, used or deeded for street, road or highway purposes.

9. Rights of tenants under unrecorded leases and any and all parties claiming by, through and thereunder.

10. The Policy does not insure against unpaid water, sewer, electric or gas charges, if any, that have not
been levied as taxes against these lands.

11. Taxes and/or assessments which become a lien or become due and payable subsequent to the
effective date herein.

Commitment (Schedule B) (700427469CML.PFD/700427469CML/17)



EXHIBIT A
LEGAL DESCRIPTION

Your Reference No.: 700427469CML

Land located in the Township of Park, Ottawa County, State of Michigan, and described as follows:

Parcel 1:

The South 310.6 feet of the North 435.6 feet of the West 200 feet of the Northwest 1/4 of the Southwest 1/4 of
Section 15, Town 5 North, Range 16 West, Park Township, Ottawa County, Michigan.

P.P. #70-15-15-300-002

Parcel 2:

The North 1/2 of the Southwest 1/4 of Section 15, Town 5 North, Range 16 West, Park Township, Ottawa
County, Michigan, EXCEPT the North 435.6 feet of the West 200 feet thereof.

P.P. #70-15-15-300-031

Exhibit A (700427469CML.PFD/700427469CML/17)



Fidelity National Financial Group of Companies' Privacy Statement
July 1,2001

We recognize and respect the privacy expectations of today's consumers and the requirements of applicable federal and state privacy
laws. We believe that making you aware of how we use your non-public personal information ("Personal Information"), and to whom it is
disclosed, will form the basis for a relationship of trusl between us and the public that we serve. This Privacy Statement provides that
explanation. We reserve the right to change this Privacy Statement from time to time consistent with applicable privacy laws.

In the course of our business, we may collect Personal Information about you from the following sources:

• From applications or other forms we receive from you or your authorized representative;
• From your transactions with, or from the services being performed by us, our affiliates, or others;
• From our internet web sites;

• From the public records maintained by government entities that we either obtain directly from those entities, or from our
affiliates or others; and

• From consumer or other reporting agencies.

Our Policies Regarding the Protection of the Confidentiality and Security of Your Personal Information

We maintain physical, electronic and procedural safeguards to protect your Personal Information from unauthorized access or intrusion.
We limit access to the Personal Information only to those employees who need such access in connection wilh providing products or
services to you or for other legitimate business purposes.

Our Policies and Practices Regarding the Sharing of Your Personal Information

We may share your Personal Information with our affiliates, such as insurance companies, agents, and other real estate settlement
service providers. We also may disclose your Personal Information:

• to agents, brokers or representatives to provide you with services you have requested;

• to third-party contractors or service providers who provide services or perform marketing or other functions on our behalf; and
• to others with whom we enter into joint marketing agreements for products or services that we believe you may find of interest.

In addition, we will disclose your Personal Information when you direct or give us permission, when we are required by law to do so, or
when we suspect fraudulent or criminal activities. We also may disclose your Personal Information when otherwise permittee by
applicable privacy laws such as, for example, when disclosure is needed to enforce our rights arising out of any agreement, transaction
or relationship with you.

One of the important responsibilities of some of our affiliated companies is to record documents in the public domain. Such documents
may contain your Personal Information.

Right to Access Your Personal Information and Ability To Correct Errors Or Request Changes Or Deletion

Certain states afford you the right to access your Personal Information and, under certain circumstances, to find out to whom your
Personal Information has been disclosed. Also, certain states afford you the right to request correction, amendment or deletion of your
Personal Information. We reserve the right, where permitted by law, to charge a reasonable fee to cover the costs incurred in
responding to such requests.

All requests must be made in writing to the following address:

Privacy Compliance Officer
Fidelity National Financial, Inc.

4050 Calle Real, Suite 220
Santa Barbara, CA 93110

Multiple Products or Services

If we provide you with more than one financial product or service, you may receive more than one privacy notice from us. We apologize
for any inconvenience this may cause you.

(700427469CMLPFD/700427469CMir7)
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"ATTACHMENT B"



Waste Management of Michigan, Inc.

O

Action by Written Consent
of the Board of Directors

The undersigned, being all of the directors of Waste Management of Michigan, Inc., a Michigan
corporation (the "Corporation") hereby consent to the taking of the following action in lieu of a meeting
of the Board of Directors of the Corporation and hereby waive any notice whatsoever required to be
given in connection therewith.

RESOLVED, by the Board of Directors of the Corporation, that each of the following persons is elected
an officer of the Corporation to hold the office set forth opposite his or her name until his or her
successor is elected and shall qualify or until he or she shall resign or shall have been removed from
office.

Name

Ronald S. Baker

Gregg A. Asciutto

John O. Lychos

Jeffrey C. Poole

Michael K. Slattery

Michael K. Slattery .

Carrie L. Cozzi

David A. Domzal

Jeffrey C. Everett

Thomas R. Frank

Donald S. Haufe

Robert E. Leininger

Dale B. Tauke

John O. Lychos

Cindy Giacona

H. Vaughn Hooks

William C. Keightley

Loma M. Turner

Office

President

Vice President

Vice President

Vice President

Vice President

Secretary

Assistant Secretary

Assistant Secretary

Assistant Secretary

Assistant Secretary

Assistant Secretary

Assistant Secretary

Assistant Secretary

Treasurer

Assistant Treasurer

Assistant Treasurer

Assistant Treasurer

Assistant Treasurer

The Secretary or Assistant Secretary of the Corporation is directed to file a copy of this written consent
with the minutes of the proceedings of the Board of Directors of the Corporation.

Dated: May 9, 1997

Ronald S. Baker


